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The theory o f  genera t ive  phoaology has been appl ied 
t o  the  study of .the accentual  systems of English,  
Russian, 'and Gemaaa, languages wliich have a " s t r e s s  
accent",  i n  which a phrase w i l l  genera l ly  conta in  a. 
primary s t r e s s  and severa l  secondary, t e r t i a r y ,  e tc .  
s t r e s s e s .  In making a generative-phonological ana lys i s  
of Japanese, whose accentual  system i s  one of "p i tch  
accent ,  i n  which a phrase can b e  charac ter ized  accentua l ly  
simply i n  terma of the l o c a t i o n  of  a f a l l  I n  patch and i n  
which the re  i s  nothing comparable t o  the  s e v e r a l  degrees 
of s t r e s s  which can be found i n  a word i n  Ehglish, i t  i s  
my i n t e n t i o n  n o t  only t o  make an  accura te  a n a l y s i s  of the  
f a c t s  of Japanese but  a l s o  t o  shed some l i g h t  on the  
formal na ture  of such concepts as " s t r e s s  accent",  "pi tch 
sccen t  ", and "'tone language ". ' 
Chapter I i s  a ske tch  of genera t ive  phonological 
theory. Chapter 11-is a d s s c r i p  t i o n  of t h e  r u l e s  r e l a t i n g  
to  segmental phonolom i n  a t r a ~ ~ s f o r m a t i o n a l  g r m a r  of 
Japanese; it includes a d e t a i l e d  s tudy of verb and 
a d j e c l i v e  i n f l e c t i o n  and a discussion of the  d i f fe rences  
In behavior of i tems from d i f f e r e n t  s trata of vocabulary. 
Cliapter I11 i s  a treatment of t h e  accentual. system or" 
atand=d Japanese; i t  conta ins  a thorough d iscuss ion  of 
the accentual  a l t e r n a t i o n s  in Noun + E n c l i t i c  combinations 
and in verb and a d j e c t i v e  i n f l e c t i o n ,  and t h e  accentuat ion 
of noun compounds; it -Is .shown that, t o  p r e d i c t  the 
accentuat ion of Japanese u t t e r a n c e s  i t  i s  necessary f o r  
the  grammar t o  conta in  a t ransformat ional  cyc le  of r u l e s .  
Furthermore, the  r u l e s  wliich a s s i g n  accent  tu rn  out  t o  
have t h e  same f orrnal n a t u r e  as t h e  s t r e s s  assignment 
r u l e s  of ' I s  t ress -accent  languages SUC~I as C$Ylglish. 
Appendix I i s  a l i s t  of ttpre-accenting" and "'de-accentingr' 
morphemes i n  .Japanese.' Appendkx I1 is  a b r i e f  survey of 
t h e  accentual  systems of Japanese d i a l e c t s .  
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Prc f  ace - 
EIy pr imary  purpose In undertalckg the h v e s  t i g a t i o n  
repor ted  below i s  t o  g ive  a generative-phonological 
a n a l y s i s  of a l ready h o w n  d a t a  about s tandard Japanese 
r a t h e r  than t o  accuslulate new da ta ,  A6 a r e s u l t ,  the  
"informants I '  which I have used nave t o  a l a r g e  excent 
been d i c t i o n a r i c ? ~  and textbooks r a t h e r  than l i v e  persons,  
1Iy p r i n c i p a l  Informant has  been Hirayma's "Zenkoku 
dkusento Jiten" (4.11- Japan Accent Dic t ionary) ,  EL most 
valuable  work which con ta ins  a s t a g g e r i n g  wealth of 
- 
.. . . . .  
information) i n  add i t ion  t o  an 888 page d i c t i o n a r y  which 
gives the  Tookyoo, w o o t o ,  and Kagoshinia accents  f o r  
a l l  t h e  words l i f i t e d  plus t h e  Tookyoo accent  f o r  t h e  
principal i n f l e c t e d  forms of verbs and a d j e c t i v e s  and 
phrases and s h o r t  sentences con ta in ing  t h e  r e l e v a n t  
words, the  "Zed.coku Akusento J i t e n "  a l s o  c o n t a b s  a 
sketch of the  accentua l  systems of the  d i a l e c t s  (which 
inc ludes  a 40 page word l i s t  g iv ing  pronuncia t ions  In 
1'2 d i f f e r e n t  d i a l e c t s )  and a comprehensive t r e a t i s e  on 
the  accentual. system of s t andard  Japanese. - 
bly  one l i v e  in fo rnan t  w a s  Sige-Yuki Kuroda, a t  
p r e s e n t  a graduate s t u d e n t  i n  l i n g u i s t i c s  a t  M . 1  .T,, 
who 3: coesul ted  when Hirayama provided i n s u f f i c i e n t  d a t a  
f o r  my purposes,  I n  cases  where h i s  i d i o l e c t  d i f f e r s  
from t h a t  r epor ted  by Hi rayma ,  I have accepted IQ. 
Kuroda's f o r m s ,  except i n  the cases  where he f e l S  t h a t  
the  forms he .use6 a r e  non s tandard.  
Rro o ther  sources f r o m  which I have drawn a f a i r  
amount of d a t a  a r e  ~ a s h i r o ' s  "Hyoojungo Akusento no 
ICyoohonl' ( ~ e x t b o o k  of Standard Japanese)  and Eleanor 
Harz Jorden 's  "Beginning Japanese", The former i s  a 
book intended f o r  Japanese who wish t o  acqu i re  standard 
pronunciat ion;  while Tashiro wrote i t  i n  the  capaci ty  of 
a speech teacher  r a t h e r  than a l i n g u i s t ,  It Is of 
cons iderable  i n t e r e s t  to  the  l i n g u i s t  in t h a t  it con ta ins  
a huge corpus of u t t e rances  with accents  marked, as we l l  
as some most  percept ive  observat ions  regarding  the  
r e g u l a r i t i e s  which underly the  data.  Mrs,  ord den's 
textbook a l s o  conta ins  a huge corpus of d a t a  about 
accent  and, l i k e  ~ a s h i r o ' s  book, it enables  the  r e a d e r  t o  
g e t  t h e  f e e l  of Japanese accentua t ion  by going through a 
s e r i e s  of , ~ a d e d  examples which I l l u s t r a t e  the  v a r i o u s  
accen tua l  phenomena of Japanese. I d id  n o t  become aware 
-- 
of the  ex i s t ence  of ~ i n d a i c h i ' s  ''Ir.Zeikai Akusento JILenl'  
u l i t i l  I had m i t t e n  the  bulk of this d i s s e r t a t i o n ;  i f  I 
had had a chance t o  c o n s u l t  i t  e a r l i e r ,  I am s u r e  t h a t  my 
-. 
s e c t i o n  on noun comp-ounds would have been more 
comprehensive, s i a c e  Kindalchi g ives  t h e  most thorough 
account I have ever  seen o f  t h e  accentua t ion  of Japanese 
noun c  ompounds , 
I w i l l  t r a n s c r i b e  most of my examples us ing  t h e  
Bloch-Jorden ronan iza t ion ,  d e v i a t i n g  only t o  the  e x t e n t  
of not  dist inguishing between t h e i r  symbols g and .& 
I - 
nor between - n and g. When i t  becomes necessary f o r  me to  
indica te  more phone-t;ic d e t a i l  than such an orthography 
would allow, I w i l l  simply introduce extra symbols ad 
hoc a t  the places where the need ar ises .  When Japanese 
place names, etc. occur in  glosses o r  in the t ex t ,  I w i l l  
use the Hepburn sys8en ef r o m m i z a t i o r ,  nodif is6 ~ n l y  t o  
the extent  of using double l e t t e r s  fnsBead of macrons; 
thus I wil l  m i t e  k,vuusyuusiki "~(yuushuu s t y l e ' ,  Instead 
of [?jJ I w i i l  wr i te  [q], which Is more amenable t o  
typewriting. 
Since I am an adherent of a school of l i n g u i s t i c  
.J 
thought which does not  belaive in phonemes, my use of 
s lashes  / / and square brackets [ may not  be readi ly  
comprehensible to  adherents of other schools, The source 
of the problem i s  that when one i s  ogerating i n  terms of 
a system of ordered ru les ,  the intermediate stages 
through which an i t e m  passes a r e  nei ther  underlying forms 
nor phonetic representations;  nevertheless,  one s t i l l  
needs some kind of brackets within which t o  enclose these 
intermediate representations,  The p r a c t i s e  which I have 
follorred i s  t o  use // and [ I  as r e l a t i v e  r a the r  than 
absolute symbols, so  t h a t  when I mite "/p/ becomes [h] 
in tervocal ical lyf1 and give examples l i k e  "/kepai/ = [kehai ", 
the s lashes  and brackets will s l m p l ~ m e a n  the input  a d  
output (respectively) of whatever r u l e  is under discussion 
aC the moment. B u s  a f o m  which appears i n  square brackets 
on one page may appear In s lashes  on the next page, 
I would l i k e  t o  express my most s incere  gra$itude t o  
my advisor, Noam Chomsky, who has had a profound Influence 
on my thinking &d has been a c o n t i ~ u o u s  source of 
fn-t;ellectual st imulation such as I had never encountered 
before coming t o  M.1, T. I am equally gra te fu l  t o  Morris 
Eal le ,  whose ideas 'can be found on every page of t h i s  
d i s se r t a t ion  and with whom I have had countless hours of 
st imulating and pleasurable discussion. I t  i s  t o  him and 
Prof. Chomsky t h a t  I c r e d i t  m y  rapid transformation from 
the inteLlectua1 counterpart of a 97-pound weakling i n t o  
a productive scholar I n  my chosen f i e l d ,  
I wish t o  t h d  Sige-Yuki KurocQ, w:%thout whose 
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able to  turn to him f o r  ~ t i m u l a t ~ g  ins igh t s  i n t o  the 
s t ruc ture  of Japanese, a,nd I must repor t  t h a t  in  what 
follows I have plagiar ized froni him unmercifully. I am 
gra te fu l  to  Theodore M. Lightner f o r  having grea t ly  
enriched my understanding of generative phonology i n  many 
hours of discussion; I a l so  w i s h  t o  thank M r .  LfghtnerDs 
I wife Lee f o r  so graciously p u t t i n g  up with t h e  marathon 
Lin@is.t;ic b u l l  sessions which she so oSten has had t o  
endure. I also wish t o  e4upress g ra t i t ude  t o  G, I hbe r t  
14atthews a d  &ira JCoraai f o r  useful comments on and 
criticisms of ,. .'.set tions of this disser ta -b ion ,  t o  Rev. 
Willem A. Grootaers f o r  i n t r o d u c i n g  me t o  Japanese 
d i a l e c t o l o ~ y  and assisting my s tudy  fn ti1a-b a rea  while  
1 was a t  Seton B a l l  U n i v e r s i t y  i n  summer, 1963, to 
A r n o l d  Sat-berthwait and E r i c a  Garcia ,  who by acting as 
devi l ' s  advocate have helped me t o  s e e  more c l e a r l y  just 
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Hershf ang, ~ i h o  proof  read  'this manuscript and made many 
valuable suggestions f o r  i t s  improvement. 
GENERA TI VE: PHOJTQLO GI GAL TIIEORY 
fikue1-1-rya4wa slfiJ9le+cA caM4lJ? 
- rP \ jnww,  .MAN- $ewe? c l r a p ~ b  - 
eflM~~~Be~e-lblr\lr W~AbfblN @ l l J l % ~ ~ ~  
~ n o ~ c k o b  tDo~e~hrw,  
--- E. D. Polivanov 
1 . I  The no t i o n  of a grammar 
"Accentuation i s  the  most d i f f i c u l t ,  o r  more c o r r e c t l y ,  
the only d i f f i c u l t  problem of Japanese phonology", Thus i n  
1924 Polivanov charac ter ized  t h e  c o n t r a s t  between the 
- 
complexity of t h e  ~ a ~ & e s e  accen tua l  system and the  
r e l a t i v e  s impl ic f  t y  of everything e l s e  i n  Japanese 
phonology. Accordingly, i n  t h e  fo l lowing generat ive-  
phonological t reatment  of Japanese phonology, I w i l l  devote 
p a r t i c u l a r  a t t e n t i o n  t o  t h e  accen tua l  system. 
Followfng Chomsky [3], I assume t h a t  the grammar of 
<-., 
any- language has the  f o l l o x l n g  components : 
~ a n s ~ o r m a t i o n a l ~  Phonological 
the bas ic  sentence shapes of t h e  lan,guage. A basic sentence 
shape i s  a string of "dumng symbols" with .a. labe led  
imedlate cons tl-kuen-i; (Ic) s t r u c t u r e ,  f o r  example, 
/h 
m Aux V3 
1 I A 
_ _  1 .  . . " / .  , 2. 
2. k lexicon,  which c o n s i s t s  of a l i s t  of the  morphemes 
of the  language, together  with f u l l  i d iosyncra t i c  
information about each nlorphenie : a l l  i n f  o m a t i o n  needed 
t o  chasac t e r i z e  i t s  morphophonemic , s y n t a c t i c ,  and 
semantic behavior. a, 
-. 
3 .  Rules of combination, v~liici? fill o u t  bas ic  sentence 
shapes by i n s e r t i n g  morphe~nes o r  o the r  bas ic  sentence 
shapes i n  p lace  of the dummy symbols. For example, the  
r u l e s  of combination a l l o w  one t o  s u b s t i t u t e  raorphemes 
i n t o  t h e  s t r u c t u r e  given above and ob ta in  the  s t r u c t u r e  
AQ 1SP Aux 
\ I 
BiZ,1 Pres  
u"\ 
wash B i l l  
underlying " B i l l  .crashes himself ", afid t o  substd.tu-te t h a t  
-various morphemes i n t o  tne  s t r u c t u r e  
-4. 
1lux 
"P Jb. 
X P a s t  V IUP llJP 
\ 
X X 
I 
X 
m d  ob ta in  the s t r u c - k r e  
wash ~ k 3 1  
!!!he output of the rules  of combination is  the "deep 
(syntactic)  s t ructure"  of an utterance. The above t ree  
diagram i s  %bus the "deep stxucturett  of the utterance 
"I told Bill to wash himself ", 
4, A semantic component, which assigns interpretat ions  
t o  the deep syntactic s t ruc tures  of sentences, 
5, A transformational componea, which carnies 
out order changes, deiet isns ,  and otner operations on the 
deep s t ructure  of a sentence, thereby converting it in to  
the ''surf ace (syntactic ) s t ruc ture"  of the sentence. For 
ezample, the t r m s f  ornational component converts the 
l a s t  t ree  diagram in to  
A Aux V-' 
I A 
which is  tb.e su r face  s t r u c t u r e  of "I t o l d  B i l l  t o  want1 
himself 'I. 
6. F b a l l y ,  a phonolo$.cal component, which 
a s s o c i a t e s  the  phonetic r e p r e s e n t a t i o n  of an u t t e r a n c e  
t o  i t s  sur face  s y n t a c t i c  s t r u c t u r e .  
1,2 The funct ion  of the phonological component 
What I w i l l  say below w l l l  be confined t o  a 
d iscuss ion  of the  l e x i c a l  and phonological  components of 
a t ransformational  grammar of Japanese, F l y  taslc i s  t o  
find appropr ia te  ways of r e p r e s e n t i n g  the morphemes of 
Japanese i n  the  dictSonary and t o  g ive  a  s e t  of r u l e s  
f o r  convert ing surf ace s y n t a c t i c  s t r u c  tu reo  involvFrig 
those d i c  t ionary  r e p r e s e n t a t i o n s  I n t o  the c o r r e c t  
- phonet ic  form, 
1.2,1 Phonet ic  r e p r e s e n t a t i o n .  
Before going on, i t  w l l l  be  necessary  for me t o  make 
- - 
p r e c i s e  what I mean by the  "phonetic form" of an u t t e rance .  
By "phonetSc form 'I I mean a r e p r e s e n t a t i o n  i n  which all 
phonetic c h a r a c t e r i s  t i c s  subjec t t o  1 i n : ~ i s  t i c  r e g u l a r i t y  
- 
a r e  represented ,  Any a c t u a l  speech a c t  w i l l ,  of course,  
e.xh1bI.t many characteristics which w i l l  n o t  be  included 
In the phonet ic  r e p r e s e n t a t i o n ,  namely those which are  tile 
r e s u l t  of e x t r a - l i n g u i s t i c  f a c t o r s  such as t h e  s i z e  of the 
speaker ' s  vocal organs,  h i s  s t a t e  ~f mental a l e r t n e s s ,  the 
poss ib le  presence of chewing gum i n  his mouth, e t c ,  In the 
- 
phonet ic  r e p r e s e n t a t i o n ,  3nly those c h a r a c t e r i s  t i c s  a r e  
- 
/ --  
marked whose p r e s e m e  o r  absence is determined by the 
language i t s e l f  . 
A phonet ic  r e p r e s e n t a t i o n  Ln t h i s  sense i s  a rather 
t a l l  order ,  s i n c e  very fins d e t a l l s  of pronunciat ion may 
s t i l l  correspond t o  l i n g u i s t i c  r e p l a i - i t i e s  i n  a 
language, One might a t tempt  t o  simplify the  problem by 
s e p a r a t i n g  those  phonet ic  c h a r a c t e r i s t i c s  which play  - a 
r o l e  within the  language from those  which, while a p a r t  
of the  l a n g u m ,  are a s u p e r f i c i a l  p a r t  of i t ,  where by 
" ~ u p e r f i c i a l ' ~  f e a t u r e s  I mean those  which play l i t t l e  o r  
no r o l e  i n  cond i t ion ing  v a r i a n t s  of o t h e r  segments. If 
such a n o t i o n  makes sense,  then it would be p o s s i b l e  t o  
d i v i d e  the phonological  component of t h e  p m a r  of a 
language i n t o  two p a r t s :  the phcnoloaica l  - rules, which 
involve o3ly a l i m i t e d  s e t  of phonet ic  f e a t u r e s ,  and the  
f e a t u r e  i n t e r p r e t a t i o n  r u l e s ,  which conver t  "systematic 
-
phonet ic  representat3.ons"ln terms of that small s e t  of 
f e a t u r e s  i n t o  detailed phonet ic  r ep resen ta t ions ,  me most 
ambitious and va luab le  a t tempt  i n  t h i s  d i r e c t i o n  has been 
Morris H a l l e t s  u s e  of dakobsons s theory of d i s t i n c t i v e  
f e a t u r e s l  . ~ a k o b s o n ' s  goal  was a c t u a l l y  q u i t e  d i f f e r e n t ,  
0 - - I) 
) R. Jakobson, C. G. M. Fant ,  and M. Halle,  "Preliminaries 
t o  Speech Analysis",  MIT Press, Cambridge, Mass., 1951. 
namely to s e t  up a minimal s e t  of acoustic/p4ysiologlcal 
oppositions i n  terms of which 311 dis t inc t ive  (i.e., 
phonemic) oppos i t ions  between s egmente could be exprossed, 
However, Halle and h i s  d isc ip les  have used the Jakobsonian 
/ 
-. 
system of features  with considerable succees as a system 
of "systematic phonetic representation" of utterances. 
Since the topics which I w i l l  discuss in t h i s  dissertation 
can be t reated without going i n t o  r ea l ly  f i n e  phonetic 
d e t a i l s ,  it w i l l  be s u f f i c i e n t  f o r  my purposes i f  I accept 
the Jakobsonian system of fea tures  as  providing a system 
of systematic phonetic representation,  I w i l l  thus assume 
tha t  the phonological component of a grammar of any 
language s p l i t s  in to  the two components indicated above: 
phonological ru les ,  which Involve only the Jakobsonian 
- 
features ,  and fea ture  in te rpro ta t ion  rules ,  which convert 
the-  Jakobeonlari feature-  spec i f ica t ions  in to  ranges of 
physical variables,  Let me c l a r i f y  the ro les  of these two 
p a r t s  w i t h  an example2: HLndi has a binary opposition of 
aspirat ion;  the phonological ru le8  w i l l  y ie ld  sys tematic 
phonetic representations i n  which the aspirated members 
of this opposltion are  marked [+ tense] and the unaspirated 
members [- tense], However, phonetically there are not two 
but three degrees of aspirat ion i n  Hindi: voiceless 
"unaspirates I' have a percep tible-==amount of aspirat ion,  
- -2T ; am gra tefu l  t o  Unold Satterthwaxt f o r  ca l l ing  
t h i s  example to my a t tent ion.  
although n o t  so g r e a t  an amount as do the t r u e  " a s p i r a t e s  'I, 
The r e l e v a n t  "feature i n t e r p r e  t a t i o n  r u l e s  " a s s i g n  
segments - t h r e e  degrees of a s p i r a t i o n  (none, small, f u l l )  
according t o  t h e i r  Jakobsonian f e a t u r e  composi t ion ,  
1.2.2 Underlying rep resen ta t ions  
m e  p a r t  of the  phonologl.ca1 component which I w i l l  
concern myself with w i l l  thus have as i t s  output  ma t r i ces  
of b i n a j  f e a t u r e  spec i f  i c a t l o n s  : an u t t e r a n c e  w i l l  be 
represented  as a sequence of segments and each segment 
w i l l  bs represented  as a s e t  of values f o r  the  Jakobsonian 
f e a t u r e s ,  I nust now consider  i n  g r e a t e r  d e t a i l  what the  
i n p u t  t o  these  r u l e s  w i l l  be. I have a l r eady  s a i d  t h a t  
the r u l e s  opera te  on t h e  surf  ace  s y n t a c t i c  s t r u c t u r e  of 
an u t t e r a n c e ,  t h a t  is on a r e p r e s e n t a t i ~ n  which i n d i c a t e s  
a sequeuce of morphemes with a l abe led  immediate 
- 
c o n s t i t u e n t  s t r u c t u r e ,  
The rep resen ta t ion  of a morpheme must i n  some way-be 
a speci f  i c a t i o n  of a l l  i t s  i d i o s y n c r a t i c  p r o p e r t i e s ,  Not 
- \ 
a l l  Engl ish verbs can take  an animate o b j e c t ;  t h e r e f o r e  
the r e p r e s e n t a t i o n  of the verb "surprise"  mus t -con ta in  
e i t h e r  t h e  information t h a t  i t  can take  an animate o b j e c t  
I.* o r  some o t h e r  information from which t h a t  information can 
be deduced. Hot a l l  Zhglish morphemes correspond t o  a 
s t r e t c h  of sound beginning w i t h  a v o i c e l e s s  b i l a b i a l  
s top;  the re fo re  the  r e p r e s e n t a t i o n  of the  p r e f i x  "pre-" 
must conta in  information from which I t  can be deduced 
t h a t  a b i l a b i a l  s t o p  occurs a t  the  beginning of the  
corresponding s t r e t c h  of sound. Not a l l .  Engl ish verbs 
form the p a s t  tense by ab lau t ;  the re fo re  the  r ep resen ta t ion  
of the verb "sing" must conta in  information from which i t  
can be deduced t h a t  the  p a s t  t e n s e  form i s  "sang1' and 
not  "-%singed", 
I t  w i l l  be noted t h a t  much of the  i d i o s y n c r a t i c  
information about morphe~es  r e l a t e e  t o  t h e  phonet ic  form 
o f  u t t e rances  involving those morphemes, One way of 
r i p r e s e n t i n g  t h i s  information i s  the  so-ca l led  -- item and- 
arrangement r ep resen ta t ion ,  i n  which a l i s t  of the  
phonetic and phonemic shapes a  morpheme can take  is  
- 
given, +,ogre t h e r  wi th  a 11s t of t h e  envir,onments i n  which 
the d i f f e r e n t  shapes occur, Thus t h e  ]English morpheme 
" sp i t ' 1  would be represented  by a l i s t  of f o u r  a l t e r n a n t s  
/ s p i t ,  spiD, smt, S#D/ ( D  denotes  the  voiced a l v e o l a r  
f l a p )  toge the r  with the  s ta tements  
/ s p i t /  occurs except when PAST o r  PP ( t h e   pas^ 
p a r t i c i p l e  morpheme) o r  an uns t res sed  vowel fo l lows,  
/ s p i ~ /  occurs when an u n s t r e s s e d  vowel fo l lows,  
/sp&t/ occurs when PAST o r  PP fo l lows but is n o t  in 
turn followed by an u n s t r e s s e d  vowel, , 
/ s p z ~ /  occurs when followed by PAST o r  P P p l u s  an 
- 
unst ressed  vowel. 
However, an 1 tem-and-arrangement r e p r e s e n t a t i o n  f a i l s  
to  meet the  important requirement (which I w i l l  assume t o  
be imposed on a i l  l i n g u i s t i c  d e s c r i p t i o n )  t h a t  d i c t i o n a r y  .--- 
e n t r i e s  conta in  no redundant Information. Note t h a t  i n  t h e  
above example many p ieces  of information a r e  s t a t e d  f o u r  
times. For example, t h e  morpheme " s p i t  alwgrys corresponds 
t o  a s t r e t c h  of sound which baglns with /sp/; but ins t ead  
of  t h i s  information-being s t a t e d  j u s t  once, i t  is 
included i n  the  r e p r e s e n t a t i o n  of each of the four  
a l t e r n a n t s 3 ,  Furthezmore, much of the  information which 
the  item-and-arrangement r e p r e s e n t a t i o n  1ncl.udes does n o t  
have t o  be marked I n  t h e  d i c t i o n a r y  en t ry  a t  a l l ,  s i n c e  
i t  does n o t  correspond t o  id iosyncras ies  of the p a r t i c u l a r  
morpheme but  Is a consequence of general  p r i n c i p l e s  about  
t h e  language. For  example, s i n c e  In1  t l a l  consonant4 
c l u s t e r s  English can only begin 
unnecessary t o  say t h a t  the  first segment of " s p i t u  is  
/s/: i t  i s  s u i f  i c i e n t  j u s t  to-give the  -information t h a t  
i t  i s  a consonant, and a l l  o t h e r  information about i t  
. .. - 
( t h a t  It Is v o i c e l e s s ,  t h a t  it Is a f r i c a t i v e ,  t h a t  It 
Is d e n t a l ,  t h a t  i t  is s t r i d e n t )  w i l l  be p red ic tab le ,  
- - - - 
') I n  a granmar of my own i d i o l e c t ,  where t h e r e  a r e  
s i x  a l t e r n a n t s  ( t h e  above p l u s  /spi?/ and /spx?j), 
I t  would be represented  s i x  t i n e s .  
4 ) I use the  term "consonantft here  t o  exclude 
l i q u i d s .  
Simi la r ly ,  It is  unnecessary t o  say t h a t  " ~ p 1 t ' ~ h a s  
a l t e r n a n t s  / s p i ~ /  and /S=D/ before  an uns t ressed  vowel, 
s i n c e  moqhemes which end in /t/ i n  o t h e r  environments 
always have an a l t e r n a n t  i n  /D/ when followed by an 
uns t ressed  vowel. Moreover, if  the facS t h a t  a  verb forms 
Its p a s t  tense  by a b l a u t  is considered t o  be a f e a t u r e  of 
the  e n t i r e  morpheme ( J u s t  l i k e ,  say, t h e  f e a t u r e  of 
tak ing  an inanimate s u b j e c t ) ,  then It i s  unnecessary t o  
say t h a t  " s p i t "  has  an a l t e r n a n t  /spxt/ be fo re  the  p a s t  
tense  morpheme, s i n c e  the  f a c t  t h a t  t h e  vowel i s  /dQ/ w i l l  
be p red ic tab le  from t h e  f a c t  t h a t  the morpheme i s  
ab lau t ing  and t h a t  the  present - tense  voweZ i s  /i/. 
I f  a l l  of t h i s  redundant information i s  omitted from 
the  item-and-arrangement r e p r e s e n t a t i o n ,  a l l  t h a t  remains 
is the  following: llspit?is an a b l a u t l n g  ve rb  stem whose 
phonet ic  form c o n s i s t s  of a consonant followed by a 
.... -. , b i l a b i a l  s top ,  followed by a l a x  f r o n t  vowel which I s  high 
except i n  the  p a s t  tense  and p a s t  p a r t i c i p l e ,  followed by 
a d e n t a l  s top  which Is v o i c e l e s s  except when an uns t res sed  
vowel f o l l o ~ i s .  However, note  t h a t  even t h i s  zepresen ta t ion  
s t i l l  contains  redundant informat ion ,  s i n c e  t h e  c l auses  
"except i n  the  p a s t  tense  and p a s t  p a r t i c i p l e u  and "except 
when an uns t ressed  vowel fo l lows"  merely p o i n t  o u t  f a c t s  
which a r e  conple te ly  p r e d i c t a b l e  f r  )m t h e  rules of the  
language and t he  o t h e r  informat ion  i n  the  r e p r e s e n t a t i o n  
of t h e  morpheme: these  a l ready imply t h a t  the  vowel i n  
- 
the  p a s t  tense w i l l  be low and t h a t  the f i n a l  consonant 
w i l l  be voiced before  an uns t ressed  vowel. - - 
But here a d i f f i c u l t y  a r i s e s .  So far, I have been 
t r e a t i n g  the Information contained i n  the  r ep resen ta t ion  
as If I t  were a s e t  of s ta tements  about the  morpheme. If 
I omit the  c l ause  "except when an lmstressed vowel 
fo l lows"  from the  s tatement  i n  ques t ion ,  I end up with 
the  s ta tement  t h a t  the  final segment i s  "a den ta l  s t o p  
which i s  vo ice less" ;  however, t h a t  s ta tement  i s  f a l s e .  
s i n c e  t h e  segment  I n  ques t ion  is o f t e n  voiced. But any 
q u a l i f i c a t i o n  which might be added so as t o  y i e l d  a t rue  
s ta tement  would be-.equivalent t o  the  redundant clause 
which, by the  c r i t e r i o n  of non-redundant d ic t ionary  
e n t r i e s  given above, .must be omitted from the  representa-  
t ion .  The s imples t  way ou t  of t h i s  d l l e m a  i s  t o  consider  
the Information i n  the r e p r e s e n t a t i o n  n o t  a s  a s e t  of  
s ta tements  b u t  r a t h e r  as a s e t  or' a b s t r a c t  marks. Ins tead  
of making a s ta tement  about the  va ice lessness  of the  f i n a l  
segment of " s p i t " ,  I w i l l  simply r e p r e s e n t  the  morpheme as 
having a f i n a l  segment wit'? t he  a b s t r a c t  roark [- voiced).  
When a d e n t a l  s t o p  l a  f o l l o ~ r e d  by an uns t res sed  vowel, t h e  
phonet ic  r e a l i z a t i o n  \ f i l l  be voiced r e g a r d l e s s  of whether 
the  s y n t a c t i c  r e p r e s e n t a t i o n  contained t h e  a b s t r a c t  mark 
I- voiced].  
The a b s t r a c t  marks which I have j u s t  introduced a r e  
h o r n  as "c lass  if i c a t o r y  I 'eature  spec i f  l ca t ions" .    hey 
' 5  
! i n d i c a t e  n o t  that the  corresponding Jakobsonian f e a t u r e  3 
",,:j d must be p resen t  phonet ica l ly ,  but merely t h a t  i t  w i l l  be 
-$ 
. i! present  unless  some o the r  cond i t ion  causes it n o t  t o  be 
I :  b 
4 
,:t present .  The r e s u l t i n g  rep resen ta t ion  of " s p i t  'I thus 
.I contains  some items of information which r e l a t e  t o  the  a 
1 
. ,1 morpheme as a whole ( t h a t  it i s  an i n t r a n s i t i v e  verb, 
's 
, # 
, ;j that i t  may take a d i r e c t i o n a l  complement, that i3 forms 
d 
4 the p a s t  tense by a b l a u t )  aiid o t h e r  i tems m i c h  r e f e r  t o  
'j 
! ? indiv idual  segments of t h e  phonet ic  r e a l i z a t i c n  of the  
' t i  
9 
' a  
morpheme; these  l a t % e r  items can be displayed as a matr ix  
$' 
9 j of values (+ o r  - )  f o r  tne  c l a s s i f i c a t g r y  f e a t u r e s ,  say,  
d 
. ?  - (s )  (p)  (1) ( t )  
< 
c consonantal + + - + h  
$3 4 obs truest  + + 
4 4  
'! grave + - - 
'1  
t 
compact - i 
1 
d i f f u s e  + 
t ens  e  - 
.! 
i 1.2.3 The r u l e s  of the phonological  component 
1: 
',I 
i Suppose f o r  the  moment t h a t  a l l  morphemes are indeed 
;i represented according t o  the above scheme: a c l a s s i f i c a t o r y  $3 
1 matr ix  of f e a t u r e  s p e c i f i a a t i o n s  p l u s  some information 
I .i ;a r e l a t i n g  t o  t h e  morpheme as a whole. The r u l e s  which 
. i i  convert  Vne s y n t a c t i c  r e p r e s e n t a t i o n s  of u t t e r a n c e s  i n t o  
l :j 
phonetic r ep resen ta t ions  then must be s t a t e a b l e  s o l e l y  i n  
terms of t1iese two kinds of f e a t u r e s  ("segment f ea tu res t t  
and "morpheme features") and s y n t a c t i c  ca tegor ies  and 
Junctures ,  of which more w i l l  be s a i d  later, The e f f e c t  
of t h e  ind iv idua l  r u l e s  must thus  be t o  add o r  change 
f e a t u r e  s p e c i f i o a t i o n s  and poss ib ly  a l s o  t o  add, d e l e t e ,  
o r  rear range  e n t i r e  segments, Note that f o r  a r u l e  Y ;  
which performs operat ions of any of these  types,  t h e  
output  i s  an o b j e c t  of the  same type as t h e  inpu t ,  namely 
a matrix of f e a t u r e  spec l f  i c a t i o n o ,  
To apprec ia te  the consequences of t h i s  f a c t ,  it i s  
worthwhile t o  consider  t h e  impl.ications of the  cont rary  
1 
s i t u a t i o n ,  namely t h a t  of a d e s c r i p t i o n  which does n o t  
, *\ 
use f e a t u r e s  bu t  r a t h e r  t r e a t s  t h e  i tems involved (phones, 
phonemes, moqhophonemes) as i n d i v i s i b l e  a lphabe t i c  
symbols; this l a t t e r  p o s i t i o n  i s ,  of coarse ,  shared by 
a g r e a t  many American l i n g u i s t s .  A d e s c r i p t i o n  i n  such 
terms involves s e v e r a l  l e v e l s  of r e p r e s e n t a t i o n  aad s e t s  
of r u l e s  f o r  convert ing from one l e v e l  of r e p r e s e n t a t i o n  
i n t o  another  (say ,  f o r  conver t ing  a phonemic rep resen ta t ion  
i n t o  a phonetic r e p r e s e n t a t i o n  o r  a morphophonemic 
rep resen ta t ion  i n t o  a phonemic r e p r e s e n t a t i o n ) ,  The i n p u t  
and output  of these  r u l e s  w i l l  then  be o b j e c t s  of d i f f e r e n t  
types,  say,  s t r i n g s  of phonemes as i n p u t  and strings of 
phones as output ,  
Note not t h a t  t h e r e  a r e  b a s i c a l l y  two ways i n  which 
ru l e s  can apply : sequen t i a l  o r  simultaneous. In sequen t i a l  
i.: 
. . 
.J 
appl ica t ion ,  an i npu t  s t r i n g  9 (say, a s t r i n g  of phoneags) 
w i l l  be converted i n t o  an output  s t r i n g  y] (say,  a s t r i n g  
of phones) through s e v e r a l  in termedia te  s t ages :  f irst  
some r u l e  will r ep lace  some element of 9 by something, 
thus y ie ld ing  a  new string (PI ; then some r u l e  w i l l  r ep lace  
some element of q ,  by some t h i n g ,  thus y i e l d i n g  a new s t r i n g  
($2, etc., u n t i l  some condi t ion  i s  reached which i s  
s t spu la ted  t o  terminate  the  process  (one poss ib le  convention 
i s  that the  process  te rminates  whenever t'nere a re  no more . 
r u l e s  which would be app l i cab le  t o  t h e  s$fkzg, i n  which 
case the r u l e s  me s a i d  t o  be -. rwdsm sequen t i a l ;  another  
poss ib le  convention is  .that %he r u l e s  a r e  assigned a f i x e d  
order ,  t h a t  they apply i n  p r e c i s e l y  t h a t  order ,  and that 
+he process ' terminates when the  end of the  l i s t  of r u l e s  
is reached, in which case  t h e  r u l e s  a r e  s a i d  t o  be 
ordered). I n  simultaneous a p p l i c a t i o n ,  t h e r e  a r e  no 
intermediate  s t ages ;  the  r u l e s  involve only i tems present  
i n  t h e  i n p u t  s t r i n g  ( r a t h e r  than  a l s o  i tems c rea ted  by 
o ther  r u l e s ,  as i s  poss ib le  t h e  s e q u e n t i a l  c a s e )  m d  
simultaneously replace  each i tem tn the  i n p u t  s t r i n g  by 
the  corresponding p iece  of t h e  ou-ut s t r i n g .  
In t h e  work of most American l i n g u i s t s ,  s e q u e n t i a l  
app l i ca t ion  of r u l e s ,  whether random o r  ordered, i s  
excluded, s i n c e  it violates t h e  p r o h i b i t i o n  a g a i n s t  one 
. . . - .. - , . -- -. - . . .. - . . . . -. . . . . .- P I .  
type of "mixing l eve l s  " by allowing representat ions which 
are ,  say, p a r t  morphophanemic and p a r t  phonemic, o r  p a r t  
phonemic and p a r t  phonetico5 They thus require  t h e i r  
r u l e s  t o  apply simultaneously, 6 
However, i n  a descr ip t ion where a segment i s  t rea ted 
as  a s e t  of f ea tu re s  r a the r  than as an ind iv i s ib l e  
a l p h a b d i c  i t e m ,  the  ru l e s  could per fec t ly  wel l  apply 
sequent ia l ly ,  s ince  (as pointed out  above) i n  t h i s  case 
the input  and output of say rule a r e  objects  of the same 
type. Let me a t  the  ou tse t  exclude the  possibl&ity of 
ru l e s  i n  terns of phonolokical f ea tu re s  being random 
.h 
sequential ,  While there  a r e  p a r t s  of a grammar which i t  
i s  na tu ra l  t o  describe with a s e t  of random sequential  
ru l e s  (egg. ,' the "combination r u l e s "  of p, 10, where one 
0 - - 
05) There i s  another qu i t e  unrela ted  meaning t o  We term 
"mixing of levels" ,  which r e l a t e s  not  t o  the form of a 
grammar but t o  the "discovery procedure " used in 
ar r iv ing  bt  it, namely the  use  of "higher level1 '  
information i n  deciding how t o  analyse things on a 
"lower l e v e l  ". 
6, Many l i n g u i s t &  speak no t  of "rulee" but  of "state-  
ments". However, s ince  a statement o f ,  say, "h/ has 
the  allophone tph], before vowels " is  c l ea r ly  equivalent 
to  a A l e  I1/p/ -$ rph] i n  env. Vowel ", I can j u s t  
a s  well  speak of ru les .  
simply imbeds sentences and l e x i c a l  i t e n s  i n t o  s u i t a b l e  
vacant s l o t s  u n t i l  t he re  a re  no more s l o t s  l e f t  t o  fill), 
it I s  unreasonable t o  expect t h e  r u l e s  of the  phonological 
component t o  be random s e q u e n t i a l ,  s i n c e  the  underlying 
representa t ion  of an u t t e r a n c e  determines'  i ts  phonetic 
form almost uniquely ( the  correspondence i s  non-unique 
only i n  cases  o f  phoftological free v a r i a t i o n ) ,  so t h a t  
the only freedom which can be expected in t h e  applllcation 
of the  r u l e s  is  the opt ion  of e i t h e r  applyfng or n o t  
applying a c e r t a i n  s m a l l  number of  r u l e s ,  I thus conclude 
t h a t  khe r u l e s  of the phonological  component must apply 
either simultaneously o r  i n  a f i x e d  order ,  
A g r e a t  saving i n  t h e  complexity 0% t h e  r u l e s  and a 
g r e a t  inc rease  in  the  i n s i g h t  which they provide i n t o  the 
workings of the  language is obta ined  i f  the  rules a r e  
assumed t o  be ordered r a t h e r  than ~ i m u l t a a e o u s . ~  One 
reason wh.$~this i s  t he  case i s  provided by a cons idera t ion  
of any morphophonemic process  which a p p l i e s  t o  i tems 
which can undergo m y  of a variety of o t h e r  processes.  
Unless t h e  r u l e s  a r e  ordered, t h e  r u l e s  in question w i l l  
have t o  be complicated by t h e  a d d i t i o n  of s i d e  c l auses  
which cover a l l  cases  where more than one of the  r u l e s  
app l i e s .  A grammar of Russian wi th  ordered r u l e s  woulL, 
- 0 -  
Halle [2], Chomsky [2]. 
f o r  example, conta in  t h e  two r u l e s :  
1 ,  F ina l  /1/ i s  dele ted  & t e r  a v e l a r  consonant, 
2. Final obs trments become voice less .  
which wou3d apply i n  p r e c i s e l y  that o rde r  (note t h e  p a s t  
V V 
tense forms gok = zeg & 1 'he burned', z g l a  = $eeg & 1 L a 
'she burned'),  In a grammar w i t h  simultaneous r u l e s ,  r u l e  
2 would have t o  be modified t o  read:  
2'. An obs t ruent  becomes v o i c e l e s s  i f  i t  i s  f i n a l  o r  
i s  followed by f inal  /I/. 
There i s  a l s o  a regress ive  a s s i m i l a t i o n  of voic ing  of 
obs t ruents  which opera tes  even ac ross  word bcundaries:  
I 
v ' V  
zog b i  'were he t o  burn' (bu t  zok 1,i 'whether he burned t ) ,  
The grammar w i t h  ordered r u l e s  would simply have rules 1 
m d  2 followed by t h e  r u l e  
3, An o b s ~ . m e n t  assumes t h e  voic ing  of an immediately 
Sollowing obs t ruent .  
( r u l e  2 converts  gog#bi and %oog#l,i into zok#bi and 
w 
Z O ~ # I . ,  i ; ~ m r . ~ ~  - g ~ ' ~ * ~ ~ e o s  .thenhagmiir:. S ~ Q O  gog#bi 
but  leaves  the l a t t e r  unchanged s i n c e  /1/ i s  n o t  an o b s t m -  
en t ) ,  However, t o  t & e  ca re  of this phenomenon, a grammar - 
with simultaneous r u l e s  would have t o  modify r u l e s  2 and 
3 to read: 
2". An obs t ruent  becomes vofce less  i f  i t  i s  e i t h e r  f inal  
o r  followed by f i n a l  /I/, provided in  a d d i t i o n  that it is 
not  followed immediately by a voiced obs t ruent ,  
3". An obstsuent  assumes the  voic ing  of an obst ruent  
which e i t h e r  fol lows i t  immediately o r  i s  separated from 
i t  by word-f inal  /l/, 
A s  more and more r u l e s  are added, the qual i f icaOions 
which w~uld have t o  be added t o  the r u l e s  a l ready p r e s e n t  
would continue t o  grow i n  t h i s  fashion ,  and the grammar 
would contain some r u l e s  which would con ta in  p ieces  of 
every o t h e r  i n  t h e  
assume henceforth t h a t  t h e  rules of the  phonological 
component w i l l  apply s e q u e n t i a l l y  and In a f ixed order ,  
1.2,4 The r e l a t i o n .  between f e a t u r e  s p e c i f i c a t i o n s  i n  the 
lexicon and those . i n  phonet ic  r e p r e s e n t a t i o n s  
I arrive.d a t  the underl.ying r e p r e s e n t a t i o n  which I 
assigned t o  Itspit  " through the "discovery procedure " of 
f i r s t  writ ir lg as item-and-arrangement d e s c r i p t i o n  and then 
omi t t i n g  p red ic tab le  information about a l t e r n a a t s .  
Consequently, the feature s p e c i f i c a t i o n s  which appear in 
the .  d i  c t iona ry  r e p r e s e n t a t i o n  a r e  phys ica l ly  manifested in  
one o r  more of the a l t e m a n t  phonet ic  shapes of t h e  
- 
morpheme; indeed, I i n  ef fec t  picked one p a r t i c u l a r  
a l t e r n a n t  as bas ic  and showed that all the o t h e r  a l t e r n m t s  
can be predic ted  from it. However, it w a s  pure ly  f o r t u i t o u s  
that t h e  above discovery procedure yfe lded  a useful 
underlylng form. It is o f t e n  t h e  case  that ' the  appropr ia te  
underlylng form f o r  a morpheme n o t  only does n o t  correspond 
one of its a l e e m a n t s  bu t  indeed involves  f e a t u r e  
1 &a .. spec i f i ca t ions  which a r e  never manifested phonet ica l ly ,  
' 3 
,J , - r  
-i' as, f o r  example, i n  t h e  d~Mhp%&*--~gited n  Ea l le  [2$ of a 
-:4 
d Rgssian d i a l e c t  i n  which c e r t a i n  vowels which a r e  always a 
4 
.I! 
+ 4 mmifes ted  phonet ica l ly  as low must be represented i n  
. .f 
* > f  
dic t ionary  e n t r i e s  as mid. I n  c l a s s i c a l  phonemics, this  
$ I&&.sa.$s has a 5-vowel system: /is€ , a, 3 , u/. There is 
< 4 
.ti a process of vowel reduct ion  which a f f e c t s  the  p re ton ic  
. -4 
2 
s. 
7 -  
v o ~ ~ e l  as f 01101~s: i f  the  s t r e s s e d  vowel is /a/, then t h e  
, $ 
< 4 
- L 
.$ pre ton ic  vowel is /i/; if t h e  s t r e s s e d  vowel i s  /i/ or  /u/, 
. . 
"?$ 
, I  I then the  p re ton ic  vowel i s  /a/; wards i n  which t h e  s t r e s s e d  
i ' 
-4 
, .> 
:.j vowel i s  /&/ o r  / 3 i  f a l l  into two c l a s s e s :  i n  one c l a s s  
. i 
:, 4 
: the  piw@en&& vowel i s  /a/ and i n  the  o t h e r  i t  i s  /I./, 
i 
-'I Hallets solutiopl i s  t o  rppresen t  the  /€/ and /9/ f o r  which 
,: 
ii 
: i: t h e  p re ton ic  ' vowel is /a/ n o t  as /F/ and /3/ b u t  as /e/ 
: 3 3  
! and /o/, so that t h e  under ly ing  f o m s  w i l l .  have a 7-vowel 
; 3  
.I system, llhe vowel reduct ion  r u l e  i s  then slmply a d 
3 d i s  szmi la t ion  of vowel he igh t  : the  p r e t o n i c  vowel becomes ; 
/i/ before  a low vowel (/€, a, 3 /) and /a/ before  a non-low 
'4 vowel (/i, e ,  o,  u/). A l a t e r  rule coalesces  /e/ wi th  /€/ 
:i 
f and /o/ w i t h  /3/. This s o l u t i o n  could n o t  have been 
i 9 obtained by t h e  discovery procedure given e a r l i e r  of w r i t i n g  a 9
.$ 
, e 4 
an item-and-arrangement d e s c r i p t i o n  and then omi t t ing  a l l  
+{ 
I redundant information, s i n c  e i n  t h e  i tem-and-arrangement 1 
4 desc r ip t ion ,  accented / E / ' s  and /3/'s would be represented 
However, tbere Is no mason t o  r e s t r i c t  l i n g u i s t i c  
descr ipt ions  to  those which a r e  yieldeG by a f ixed 
discovery procedure. I follow ~homsky' i n  holdlng tha t  
t l ~ e  proper goal f o r  a linguistic theory is not t rovide + 
a procedure f o r  convertlng da ta  i n t o  the grammar of the 
language, but r a t h e r  to  provide a f o m n l  character izat ion 
of t i e  notion of . a grammar of the  language plus a way of 
evaluating gramnars which allows one t o  c h o o ~ e  between 
the possible so lu t ions ,  For the - moment I w i l l  accept as a 
- 
grammar of tha lanaage,  iae., as a candidate f o r  -& 
grammar of the language, any s e t  o f  representat ions  of 
morphemes and system oP r u l e s  f o r  converting underlying 
representat ions  i n t o  phonetic form which is of the same 
f o r a a l  nature  as the systems discussed so f a r ,  namely i n  
- 
/ Syntactic S t ruc tures ,  ch. 6. Bote a l so  Hockett's 
remark "It is possible  t o  be an adherent of the  God's- 
t r u t h  doctrine i n  l i n g u i s t i c s ,  and none the l e s s  t o  
be convinced tha t  the  search f o r  some one "correct" 
s e t  of procedures f o r  phonemicizatlon, appl icable  to  
any and every languafe, i s  chimerical.  This is  tile 
current  pos i t ion  or' the presen t  wr i t e r "  ( C ,  F. Eockett, 
"Short and Lon,% Syl lable  nuc le i " ,  In t .  ~ o u r n a l  of  
American Ling., vole  19 ( J 9 5 3 ) ,  FP* 165-171). 

vowels ) ( [+ c n t  ] ) , 
6, Gravi-ty, which opposes d e n t a l  and p a l a t a l  consonavlts 
' r ~  ([t] and [c], which a r e  [- g r v l )  t o  v e l a r  and l a b i a l  
consonants ([k] and Cp], which a r e  [+ grv]) and f r o n t  
vowels (which are [- grv]  ) t o  back vowels ([+ grv  J ) , 
7. Cmpactness,  which opposes v e l a r  and p a l a t a l  
consonants ([+ cmp]) t o  d e n t a l  and l a b i a l  consonants 
( C -  cmp]) and low vowels ([+ cmp] ) t o  non-low vowels 
(L-- cmp3). 
8, Diffuseness,  whlch opposes high vowels ([+ d i f ] )  t o  
non-high vowels ([- d i f  1) j f o r  consonants, d i f f u s e  means 
the  same as non-compact. 
9. Voicing, which opposes segments pronounced with 
v i b r a t i n g  vocal cords ([+ voice])  t o  those pronounced 
without ( [ -  voice]) ,  
10, Sharpness, which opposes p a l a t a l i z e d  segments 
([+ shp] )  t o  non-palatal ized ([- shp]) ,  
11. Fla tness ,  which opposes segments w i t h  a secondary 
c o n s t r i c t i o n  a t  t h e  per iphery of t h e  o r a l  c a v i t y  (i.e., 
e i t h e r  l a b i a l i z e d  o r  segments, which a r e  
[+ flt]) t o  those without  ([- f l t ] ) .  
12, Str idency,  which opposes segments wi th  h igh  
turbulence of the  epp i ra to ry  a i r  t o  those without  (e.g,, 
I f ]  i s  [+ str]  bu t  [fl i s  [- str]; a f f r i c a t e s  a r e  [+ s t r ] ]  
a d  t h e  corresponding simple s t o p s  a r e  [- strj). 
It is to be noted  ffrst of a l l  that these f e a t u r e s  
a r e  binary, i.e., t h a t  i n  t h e  systematfc  phoneO3.c matrix 
each segment w i l l  be spec i f i ed  with a value of e i t h e r  + 
o r  - f o r  each of these f e a t u r e s ,  and secondly, t h a t  they 
L* 
a r e  r e l a t i v e :  they spec i fy  an opposi t ion  along a dimension 
r a t h e r  than an absolu te  value on that dimension, s o  %ha% 
9 
f o r  example, the  ''f ron t r '  member sf one p a i r  of vowels 
which d i f f e r  only on t h e  front/baclc dimension (g rav i ty )  
could very well  be as far back as t h e  "baclc" member of 
moth=  p a i r .  
1.3.2 How r u l e s  operate;  blaslks, 
Above I made tlie demand; t h a t  the  d i c t i ~ n a r y  en t ry  of 
a morpheme con ta in  no redundant information; sach 
information would be omitted from t h e  d io t ionary  e n t r i e s  
of t h e  r e l e v a n t  morphemes and then  f i l l e d  ia by rules. The 
d ic t ionary  rep resen ta t ions  conStructed according t o  t h i s  
demand w i l l  then  involve mat r i ces  of f e a t u r e  s p e c i f i c a t i o n s  
which w i l l  conta in  not only p l u s e s  and minuses b u t  a l s o  
blaulks. Suppose f o r  a moment, however, tha t  the re  a r e  no 
blanlrs a d  cons ider  t h e  problem of dec id ing  which s e g e n t s  
a r u l e  app l i e s  to. A t y p i c a l  r u l e  might be,  say,  
[+ O b s l  -3 [+ voice]  i n  env. + cns 
- grv- [+ voc~- e- c n s ~ ,  
which could be t r a n s l a t e d  i n t o  words as 'I a non-grave 
obs t ruent  becomes voiced when preceded by a consonantal  
vocal ic  segment (a l i q u i d )  and followed by a-non-consonantal 
segment". In the body of th is  d i s s e r t a t i o n ,  phonological 
r u l e s  w i l l  be w r i t t e n  i n  this format. However, f o r  t h e  
purposes of the discussion here, it w i l l  simplify things . 
i f  the m l e  Is rewritten i n  the form 
+ cns + obs C+ voc1r- ,v IC- cnsl 
t 
[-I= voice] 
' 
+ obs][- cns] w i l l  be called the analysis The l i n e  C+ voc 1r, g, 
of the rule,  To determine what segments of an utterance 
t h i s  rule  applies to ,  one examines a l l  3-segment Long 
pieces of the utterance, If such a. piece contains the 
analysis of the ru le ,  i n  the sense tha t  i t s  f i r s t  segment 
contains the feature  specifications [ + cns + VOC 1, the second 
contains [ + Obs 1 , and the  th i rd  contains 1-9 cns], then. the 
- grv 
ru le  wi .11  apply and make the second segment c+ voiced] 
(regardless of what other fea ture  specifications the 
segments might contain). The 3-segment pieces t o  which the 
ru le  does not apply w i l l  be (s t i l l  under the assumption 
that there a re  no blanks present)  those which a re  d i s t i n c t  
from the analysis i n  the sense of having a + somewhere 
where the analysis has a - or  having a - somewhere where 
the analysis has a +. For example, i f  one were given the 
matrix 
1 2 3 4 5  
cns - + + - -  
voc + + - - I = -  
O ~ S  -- - + - - 
grv - I = - - - +  -. 
the ru le  would not  apply t o  the piece 123, since segment 1 
contains [- cns] where the analysis c a l l s  for [+ ens]; it 
would apply t o  the piece  234, which con ta ins  a11 the 
f e a t u r e  s p e c i f i c a t i o n s  of t h e  a n a l y s i s ,  and segment 3 
would thus  become [+ voiced]; i t  would n o t  apply t o  t h e  
piece 345, s ince  3 conta ins  [- voc] where the  ana lys i s  
c&ls  f o r  [+ voc], A 3-segment p iece  w i l l  e i t h e r  conta in  
the  ana lys i s  o r  be d i s t i n c t  from it. If t h e  former, the  
r u l e  app l i e s ;  i f  the  l a t t e r ,  it does n o t  apply. 
Now l e t  u s s  r e t u r n  $0 t h e  r e a l  s i t u a t i o n  i n  which a 
feature mat r ix  may Wvolve blanks,  Here t h e  s i t u a t i o n  
ccald a r i s e  that a p iece  of an u t t e r a n c e  n e i t h e r  contained 
nor  was d i s t i n c t  from the  ana lys i s .  For example, ia t h e  
matrix 
1 2 3 4 5  
cns - I 
VOC + + - + -  
obs - + - ,  
grv + - + 
the  p iece  234 n e i t h e r  conta ins  n o r  i s  d i s t i n c t  from t h e  
ana lys i s ,  s ince  2 i s  unmarked f o r  consbnantalness while  
a l l  -the o t h e r  f e a t u r e  s p e c i f i c a t i o n s  named i n  t h e  mkalysis 
a r e  present .  What happens i n  this  case?  Should t h e  r u l e  
apply on the gzounds that t h e  p i e c e  234 i s  non-dis t inc t  
from thk a n a l y s i s  o r  should it f a i l  t o  apply on the  grounds 
t h a t  t h e  p iece  does n o t  con ta in  the a n a l y s i s ?  One could,  
of course,  introduce a convention t h a t  a r u l e  a p p l i e s  t o  
a l l  p ieces  which are non-d i s t inc t  from f ts ' analysis  o r  
t h a t  a r u l e  only a p p l i e s  t o  those  p ieces  which con ta in  its 
analys is ;  however, e i t h e r  convention can lead  t o  
undesir&le r e s u l t s ,  as i s  shown by the  fol lowing example 
constructed by T. M, Lie - tne r .  Suppose t h a t  t h e r e  a r e  
three  segments I, 11, and I11 and th ree  f e a t u r e s  A ,  2, and 
C, f o r  which I i s  marked [+ A],  I1 is marked [- A], 111 i s  
unmarked f o r  A, and a l l  t h r e e  segments a r e  m a r k e d  f o r  B 
and C, and t h a t  t h e r e  i s  a s e t  of r u l e s  
!These rules would convert  the i n i t i a l  ma t r ix  I I1 111 
A + - 
B 
C 
i n t o  I I1 111 if  the  convention were adopted that 
A +  - 
B - .+ I 
C +  - - 
a r u l e  a p p l i e s  t o  a i l  p ieces  n o n - d i s t b c t  from i t s  a n a l y s i s  
armd i n t o  I I1 I11 i f  t h e  convention were adopted that a 
A +  - 
B -  4- 3. 
C.+ - + 
.rule only a p p l i e s  t o  those p i e c e s  which conta in  t h e  
ana lys i s  of the  ru le .  In e i t h e r  case ,  t h e  r e s u l t i n g  f e a t u r e  
s p e c i f i c a t i o n s  f o r  I, 11, I11 a r e  now mutually d i s t i n c t ,  
i r e , ,  f o r  a,ny two of them t h e r e  w i l l  be a f e a t u r e  f o r  which 
one i s  'marked e and- the o %her - , But this me-ms t h a t  the 
s ing le  "binary1' f e a t u r e  A would have been used t o  
represent  - - -  a 3-way c o n t r a s t ,  i ,e . ,  t h e  blank f o r  f e a t u r e  A 
9 ) I.e,, a l l  segments become [+ By e c]. 
would not correspond t o  redundant informa%Lon but would 
U, 
a c t u a l l y  ca r ry  the  information t h a t  segment I11 i s  disi&inct 
from segments I and 11, so  t h a t  what was os tens ib ly  a 
binary f e a t u r e  would be funct ioning  as a te rnary  
fea ture .  I n  o rde r  t o  preserve  t h e  not ion  t h a t  t h s  informa- 
t i o n  c a r r i e d  by a binary f e a t u r e  should be a 2-way c o n t r a s t  
and t h a t  a blank should bear  no Information, it w i l l  be 
necessary t o  impose c o n s t r a i n t s  t o  prevent  s i t u a t i o n s  such 
as  t h a t  j u s t  discussed. This can be done i n  two ways. One 
is  t o  accept  one of the above a p p l i c a b i l i t y  c r i t e r i a  bu t  
impase c o n s t r a i n t s  'on t h e  r u l e s  which would preclude t he  
g o s s i b i l i e y  of a binary f e a t u r e  funct ioning  as te rnary ;  the  
o ther  i s  t o  r e s t r i c t  t h e  d i c t i o n a r y  f o m s  and r u l e s  i n  such 
a way that i t  becomes unnecessary t o  have any such 
a p p l i c a b i l i t y  c r i t e r i o n  a t  a l l .  Chonsky and Halle  
cu r ren t ly  take the  former p o s i t i o n ;  I take the  l a t t e r ,  as 
did Chomsky and Hal le  u n t i l  1963, although i n  a s l i g h t l y  
d i f f e r e n t  version from that which I take. 
The p o s i t i o n  which I w i l l  take throughout t h i s  
d i s s e r t a t i o n  is t h a t  information in  a d i c t i o n a r y  ent ry  
i s  redundant whenever t h e  behavior  of the  morpheme i n  ques- 
t i o n  i s  independent of t h a t  information. I i n t e r p r e t  t h i s  
a s  meanlng ma% tne  r e a t u r e  specilica-iiions.wnich it i~ 
proper t o  leave  blank i n  d i c t i o n a r y  e n t r i e s  a r e  those which 
p lay  no r o l e  i n  the opera t ion  of the  r u l e s ,  i n  the sense t h a t  
the  r u l e s  would y i e l d  exac t ly  t h e  same r e s u l t s  no mat t e r  
what information Isas entered  i n  those f e a t u r e  specifics- 
tions, I thus formulate the following constraint on 
The dictionary and ru l e s  must be auuh t h a t  i f  the blanks 
i n  dict ionary en t r i e s  a r e  f i l l e d  In with pluses and 
minuses hi a random fashion,  the r u l e s  w i l l  generaee 
. the same output regardless of how the blanks a re  f i l l e d  
in* 
What Vnis means i s  tha t  a t'blank" i s  no t  to  be in terpre ted 
as  "a feature spec i f ica t ion  s l a t  which contains ne i the r  a 
plus nor 'a minus" but r a t h e r  as "a f ea tu re  spec i f ica t ion  
s l o t  which contains e i t h e r  a p lus  o r  a minus, b a t  it 
a 
doesn't matter which". Since any piece of ,f eature  
speci f ica t ion matrix containing no blanks w i l l  e i t h e r  
contain o r  be d i s t i n c t  from the analys is  of any rule ,  no 
app l icab i l i ty  c r i t e r i o n  i s  needed, Moreover, w i t h  t h i s  
r e s t r i c t i o n  on grammars, an extremely simple c h z ~ a c  te r iza -  
. --. -. 
t ion  can be given of the notion "phonologically well- 
forhed ut terancefr  i n  a Language: a phonologically well- 
formed ut terance is anything which can 5e generated by 
taking well-f omed syn tac t ic  representa t ion,  replacing 
the l ex i ca l  items i n  it by random matrices of pluses and 
minuses (no blanks!), and applying the  ru les  o f  the 
phonological component. 10 
- -10 - ) The present  pos i t ion  of Ghomsky a n i  Halle i s  
hard t o  describe,  s ince  i t  i s  t o  some extent  s t i l l  i n  
a programmatic stage. It involves allowing a r u l e  t o  
apply t o  any piece which i s  non-distinct from the analysis 
*L 
I now turn t o  the ma t t e r  of brackets ,  parentheses ,  
etc., which i s  genera l ly  kllo'bvm under t h e  misleading term 
of "notat ional   convention^'^, The term is misleading 
because the  use  of a "no ta t iona l  convent i  on" a c t u a l l y  
. impl ies  a subs tant ive  claim about language1 ' i f  it is used 
in connection with an evalua t ion  measure which chooses as 
optimal t h a t  grarnmar which i s  in  some sense "shor ter"  
- 0 -  
of t h e  r u l e  and excluding grammars i n  which a blank is 
f i l l e d  i n  on t h e  b a s i s  of information which i s  "derived 
f ron t '  t h a t  blank, as would be t h e  case  In whatever r u l e  
T i l l s  in t he  A-specif icat ion f o r  segment 111 i n  the 
above example: un less  that ru le  makes t he  t h r e e  segnents 
a l l  have the same s p e c i f i c a t i o n  f o r  f e a t u r e  A, it would 
have t o  r e f e r  t o  some f e a t u r e  f o r  which they a r e  marked 
d i f f e r e n t l y ,  i , e , ,  B o r  C; but  those f e a t u r e  spec i f i ca -  
t i o n s  were p u t  i n  by a r u l e  which r e f e r r e d  t o  the A- 
s p e c i f i c a t i o n  now t o  be put i n ,  However, Chomsky and 
Halle  have n o t  y e t  found a formal  proper ty  of grammars 
which would c h a r a c t e r i z e  that s e t  of grmars  t o  be 
excluded,' and it i s  n o t  a t  a l l  c l e a r  j u s t  how that 
would be done. 
See Noam Ohomsky, "Aspects of t h e  Theory o i  syntaxn, 
sec. 1 -7 (M.I. T. 2 r e s s ,  t o  appear 1965) 
oc 
than all othere . Thus the f a c t  W-at a pair of mles 
( 1 )  A -+ B i n  env. W - X 
[d 
l b . 3  A -+ B i n  env, f - Z 
It can be abbrevialed to a slngle ru le  
::?$ ia A -8 B i n  env. 
Y l 1.4 
7 k :$ which "coun(ts a s  6 symbols1' 8, whereas t- 2 
I:l a pa i r  of rules such as I; 
(2) A -+ B in env. W - X 
b -9 A i n  env. Y - Z 
can not be abbreviated by any l'conventiont$ corresponds 
not merely to  the f a c t  tha t  l i ngu i s t s  have just  happened 
t o  introduce a notational  device i n  tha one case and not 
i n  the other but ra ther  t o  an asser t ion tha t  Laaguage 
i l u t i l i z e s  co&igurations such as (1  ) bat not Wose such as 
(2) i n  a s igni f icant  way. 
.i 1 4t, The following conventions are used i n  the rules  : 1.q . 
1 4 ' 1 .  Curly brackets are used to  indicate a logical  
disaunction. For example, means a non-consonantal 
segment whlch is  e i the r  grave o r  non-flat. More precisely,  
.. 
.S 
, #  a ru le  involving a sequelcloe of two 
3 
+ rules, the f i rs t  of which r e f e r s  to  [; grv Cns] ~ e p e n t s  a i d - '  
'1 F. 
1) the second to [I ::st] segments; these two rules apply In ? 
- 
precisely tha t  order. When a rule contains more than one 
p a i r  of cur ly  brackets, i t  w i l l  sometimes make a difference 
whioh pair is expanded first. I n  such cases brackets w i l l  
+&. ,! 
.i. 
be numbered, the lower numbers going t o  the braskets  which 
a re  t o  be expanded first. 'Ilhus a r u l e  
A -+ B in enr. El, - t) 
2 
is equivalent  t o  the  p a i r  of r u l e s  
A -3 B In env. C - 
A -9 3 i n  env, D -- 
and 4 s  thus equivalent  t o  the  ordered s e t  of rules 
1. A -a B i n  env, C - E 
2, A --) B i n  env. C - F 
3 .  A -3 B i n  env, D - E 
4. A - Ip B i n  env, D - F 
If the  subsc r ip t s  on t h e  b racke t s  were in te rehmged ,  t h e  
effect would be t o  change the o rde r  of the  sub-rules t o  
9, 3, 2, 4, There will be many cases  in which t h e  order ing  
of the subrules  i s  immaterial;  i n  those cases  I w i l l  omit 
the numerical s u b s c r i p t s  from t h e  brackets.  If two p a i r s  
of cu r ly  brackets  have t h e  same subscript, they  a r e  
expanded simultaneously and corresponding i tems wi th in  
them are t o  go together ,  For exanple, a r u l e  
+ f l t  [ - c n s l - +  [{ )I 1 P e n v .  
f VOC + cmp 1 - 
would make a vowel rounded before  [l] and low before [r]. 
I 
2, z%t'en-&---wy-t -- . - 
Thus a r u l e  wi th  the environment - ([+ n a s ) ) #  applies t o  
m y  segment which i s  e i t h e r  word-final o r  separated from 
a following nsrd-boundary only by a nasal  segment. 
parentheses thus appear t o  be a spec i a l  case of disjunction,  
namely dils junc t ion  i n  which one of the temrj is  nu l l ,  so 
t h a t  a ru le  A (B )C  could be wr i t t en  as  e i t h e r  A 
A{$C. I t  makes a difference whether the B o r  the $ comes 
first,  s ince a rule containing cur ly  brackets i s  equivalent 
Lo an ordered s e t  of rules.  One m i g h t  then suspect t h a t  a 
need would w i s e  f o r  t w o  kinds of "parentheses": one 
corresponding t o  a s i t ua t ion  i n  which a r u l e  appl ies  f irst  
when an optional  element i s  present  and then when it i s  
absent, and the other  corresponding to  the  opposite order 
of ayplication. Zowever, I have-.yet t o  f i n d  aa instance i n '  
which the l a t t e r  type of parentheses was needed; a l l  cases 
known t o  me i n  which the order  of the subrules mattered 
axe of the  Tomer type: f irst  the  r u l e  applies  t o  l t ena  
containing the optional  element, then t o  items lacking it. 
For example, the  ~ g l i s h  "auxi l iary  a t t r a c t i o n  r u l e  ", which 
moves a const i tuent  of  the  form Tense & ( iModa')) be t o  the  
Cbave 1 
beginning of an in te r roga t ive  sentence, i s  equivalent t o  a 
sequence of two ru l e s :  a - 
have 
b. prepose Tense 
---- - -- - _wh4r?h-*b the 0-rder ab, s i n ~ e  -1g (b ) -wee-%+-- 
apply before (a) ,  th.en (a) would never apply ( (b ) would 
separate Tense from a following MoBal, or have), and 
such ungrammatical items as  
+$Does John be here? 
.;+&+I you have been f e e l i n g  well  l a t e l y ?  
+$Did he can do i t ?  , 
would r e s u l t .  
Now consider the  fol lowing r u l e  i n  t h e  Nagasaki 
, d i a l e c t  of Japaaese: i n  a phrase of a c e r t a i n  type, Yne 
2nd s y l l a b l e  becomes high-pitched i f  t h e r e  a r e  more than 
two s y l l a b l e s ,  bu t  i f  t h e r e  a r e  only two s y l l a b l e s ,  the  
f irst  s y l l a b l e  becomes high-pitched. Using S t o  denote 
"syl lablet ' ,  one rvould be  tempted t o  w r i t e  the simple r u l e  
( 1 )  S -0) .[+ h igh  p i t c h ]  i n  env. # ( S ) S  . 
The subrule  
(a) S - [+ high p i t c h ]  i n  env. S - S 
would make the  second s y l l a b l e  high-pitched i f  t h e r e  are 
a t  l e a s t  three  s y l l a b l e s ,  and t h e  subrule  
(b)  S -9 [+ high  p i t c h ]  i n  env, # - S 
would make the  first s y l l a b l e  high-pitched i n  2-syl lable  
phrases. The t roub le  a r i , se s ,  h o ~ v e r ,  tha t  2-syl lable  
phrases a r e  n o t  the  only ones whose first s y l l a b l e  would 
.- 
become high-pitched if  ( 1  ) i s  i n t e r p r e t e d  as meaning t h e  
ordered sequence (a, b )  : ( b )  would apply even i f  there  
were more than -t;m s y l l a b l e s ,  s o  that i n c o r r e c t  forms with 
both the TSrst.. n.nd sennn_il p ; r 1 1 u - + t & & - - m & &  a&-5~e.------- 
SL&uations such as  this a r e  found i n  a l l  s o r t s  of languages, 
f o r  example, s i t u a t i o n s  i n  which an accentua t ion  r u l e  
bas ica l ly  involves an environment of 2 o r  3 s y l l a b l e s  but  
a l so  appl ies  even when l e e s  than t h a t  number of s y l l a b l e s  
a r e  present ,  In a l l  these  cases ,  t h e  r e l e v a n t  r u l e  could 
be s t a t e d  very simply i f  t h e  u s e  of parentheses  were 
Jl l terpreted as meaning that where t h e  parenthesized element 
i s  present ,  only the  "long" op t ion  of the  r u l e  app l i e s ,  
Such a convention would al low one to say that the  s t r e s s  
goes on t h e  antepenultimate s y l l a b l e  of a word of 3 s y l l a b l e s  
o r  more and on t h e  first s y l l a b l e  of a 1 o r  2 s y l l a b l e  word 
Wrough the si;agle r u l e  
(2) S -+ [+ stress] in env. - (S) ( S ) #  
ins tead  of the 3-part r u l e  
(3 )  S -3 [+ s t r e s s ]  i n  env. 
which would otherwise be needed. Since t h e r e  a r e  v i r t u a l l y  
no cases  in  which a convention t h a t  interpreted P ( Q ) R  as 
merely an ordered sequence of r u l e s  
(which p r i n c i p l e  could both t o  the  
would a l l o w  any e i m p l i f i c a t i o n  of rules which ~oald n o t  be 
go t  mith the above convention, I w i l l  adopt the l a t t e r .  
-- 
. 
-- 
The convention whhch I am adopt ing I s  r e a l l y  a s p e c i a l  
case of the  well-known p r i n c i p l e  i n  syntax that a r u l e  
applies only t o  the "largeat" items which sa t i s fy  i t s  
analysis, i n  the sense tha t  i f  a transformation were t o  
apply t o  s tructures analyzable as, say, X-NY-Vl?-%,, and 
a given sentence were of the form NP-VP-han, with the - 
noun-phrase i t s e l f  containing a noun-phrase, only the 
outermost noun-phrase ( tne one c ontainfng the smaller 
noun-phrase) would be interpreted as meeting the analysis 
of the rule ,  
3, Greek l e t t e r s  a re  used t o  denote variables which r a g e  
over values of phonological features ,  Phe device of 
variables i s  essent ia l  for s t a t i n g  ru les  of assimilation 
and clissimilatisn. For example, 
[+ cns] -$ [d shpp'J in  env. - [GgQJ I 
says tha t  consonants become palata l ized before f ron t  vow3ls 
and plain before back vowels, and 
c obs - [* cnt]  i n  env, + obs r- grv ', cnt' ,- 
i s  a dissimilat ion rule by which a dental obstruent becomes 
a cont&nuant ([s] o r  [z)) a f t e r  a s t o p  and becomes a s t o p  
([t] o r  [ d l )  a f t e r  a spirant ,  A r u l e  
zj -$ [+ d i f ]  ic env. 
# grv 
ra i ses  the first member of a back-vowel-plus-[w] o r  f ront-  
vowel-plus-[y] diphtlnong but leaves other diphthongs 
--- - - 
unaffected (i,e., it only applies when the graveness value 
of t h e  vawel agrees with the f l a t n e s s  value of the gl ide) ,  
m
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grammatical co-occurrence relations (e.g., the information 
that a verb i s  t r a n s i t i v e )  o r  l e x i c a l  co-occurrertce 
r e l a t i o n s  (e,g., t h e  i n f o m a t i o n  t h a t  a verb takes  m 
mimate o b j e c t )  o r  phonological behavlor (erg. ,  t h e  
information t h a t  a verb forms i t s  p a s t  t ense  by a b l a u t  or  
thet  a morpheme belongs to t he  ' 'native" s t ra tum of 
- 
vocabulary). Every node i n  an I C  s t & c t u r e  w i l l  c a r r y  
exact ly  i tem of c a t e g o r i a l  information, C l a s s i f i c a t o m  
ixhltormation i s  c a r r i e d  only by those nodes which e i t h e r  
d i r e c t l y  dominate a l e x i c a l  i tem o r  are f i l l e d  by an item 
created by a " d a r i ~ a t i o n a l  " process  such as compounding; 
thus the only case  i n  which a node ca r ry ing  c l a s s i f i c a t o r y  
information dominates ano t h e r  node ca r ry ing  c l a s s i f i c a t o r y  
information i s  that in which the  former node corresponds 
t o  an item derived o r  compounded from t h e  item under the 
l a t t e r  node, The c l a s s i f i c a t o r y  information c a r r i e d  by a 
noaa i s  i n  the f o m  of a s e t  of f e a t u r e s  (genera l ly  b i n a r y ) ,  
t o  which a l l  the conven&ons r e l a t i n g  t o  phonological 
features (e,g., the use of Greek l e t t e r s  as v a r i a b l e s )  w i l l  
. . 
apply; note  t h a t  un l ike  c a t e g o r i a l  information, a node can 
carry an a r b i t r a r y  amount of classificatory information. 12 
The fo l lowing are some exaaples  of t h e  format of  rules 
P 
I Involving s y n t a c t i c  inf omnation : 
I - 1 ) -  
I l a )  m e s e  quest ions a r e  d iscussed  in d e t a i l  i n  sec. 
i 
I 
j 2.2.3 and 4.2 of Chomsky 131. 
1 
[ I -3 C- shpI in env* - )aaj-stem 9 
which makes the f i n a l  segment of an adjective stem non- 
sharp. symbol )Adj..stam mems "end of a constituent 
corresponding to  We node Ad 3-s tern1'; S b i l a r l ~  
Ad j-s ( 
denotes the beginning of such a constituent,  A r u l e  
+ cns 
r- nas 1 -3 [+ obs] i n  env. + Native' - 
would make a non-nasal consonant an obstruent ( l ee , ,  
.... 
exclude a l iqu id )  a t  the beginning of "nativew morphemes. 
Such a r u l e  could occur i n  a language where i t  made sense 
to  divide morphemes i n t o  two o r  more s t r a t a  which behave 
different ly;  such a .d iv i s ion  may agree i n  gross outl ines 
with the h i s to r i ca l  or igin of the morphemes, but generally 
w i l l  not coincide with i t ,  so t h a t  f o r  synchronic purposes 
many  loan words may function as  "native vocabularytt . 
I w i l l  make the convention of writing ru les  which have 
classif  ica3ory syntactic fea tures  
p a r t  of a phonological segment, e,g,, 
symbol i s  t o  be interpreted as meaning a 
+ segment which i s  contained 2 a morpheme marked 1- voc -- 
[+ native]. Thus one piece of syntact ic  inf omation may be 
ref erred t o  i n  3 ways: by ref err ing t o  a l e f t  parenthesis 
o r  t o  a r igh t  parenthesis o r  to  a segment of the Item: 
I r .  
+ nat ive \  L f  c n s ~  1 tl-
I+ nasJ I +  foreign 
9 
- cns 
+ VOC 
+ onomatopoef a 
The information i n  quest ion i s ,  of course,  n e i t h e r  "part  of 
the parenthes is"  nor  "pa r t  of t h e  segment", bu t  belongs t o  
the e n t i r e  s y n t a c t i c  node of which t h e  ps ren thes i s  marks 
the boundary. 
I w i l l  also allow r u l e s  which a l t e r  c l a s s i f i c a t o r y  
syn tac t i c  f e a t u r e s ,  f o r  example, the fol lowing ' ru le  of 
Japanese : 
Verb-s*m -3 [-a acc]  i n  env. C - 1  
Verb-stem verb-stem 
d acc 
This rule s t a t ' e s  t h a t  i f  a verb stem i s  composed of a 
sequence of tx-o 'Verb stems, it acquires t h e  opposi te  
accentuation t o  i t s  first component (assuming tha t  verb 
stems a r e  marked as e i t h e r  accented o r  unaccented, as w i l l  
be the  case i n  Japanese).  This r u l e  w i l l  convert  the  
Japanese item 
Verb-s tern Verb-stem 
/\ + acc 
' Verb-s tern Verb-s tem i n t o  verb-s t e n e r b - s  tern 
- ace + acc 
t 
nozok ! mi 
- acc 
I 
nozdk 
corresponding t o  t h e  f a c t  that t h e  compound verb 
nozokiiri 'ru i s  accented. I n  view of t h e  remarks above 
concerning which nodes may c a r r y  s y n t a c t i c  bnfo lass i f i ca toxy  
A L e a n  .- -. - - . ' res,  such rules wlll TmIy occur  in %rrs%ZUiCes of - 
der iva t iona l  morphology (including compounding). Rules of 
thf s type are a natural device to handle the f a c t  that 
I 
derived words can be c l a s s i f i e d  i n  exac t ly  t h e  smne way as 
can slmple words, and that t h e  f e a t u r e s  r e l a t i n g  t o  t h e  
behavior of a derived word a r e  genera l ly  p red ic tab le  from . 
t h e  corresponding f e a t u r e s  of the  i tems from which i t  i s  
derived, 
1.3.3 Junctura l  elements 
Most American l i n g u i s t s  recognize phonetic a n d / o ~  
phanemic elements of I' junc t u r e  " which a r e  "segmental i n  
the sense tha t  an u t t e r a n c e  i s  represented  as a sequence of 
items of which some a r e  ord inary  segmen-ks and o the r s  a r e  
"junctures (e .g., /buk+gap#/, where t h e  + and # a r e  
junctures),  i n  c o n t r a s t  t o  t h e  t r u e  supra-segmental i tems 
of s t r e s s  and pitch, which genera l ly  a r e  n o t  rega~ded as 
enter ing  i n t o  linear sequences with ord inary  segments (so 
t h a t  t h e r e  a r e  few l i n g u i s t s  who would be w i l l i n g  t o  
represent  an u t t e r a n c e  as a sequence of i tems of which the  
first i s  /p/, t he  second high p i t c h ,  the  t h i r d  primary 
stress, t h e  f o u r t h  /o/, e t c ,  ) . 
There a r e  two aspec t s  of t h i s  viewpoint which could 
be contested : t h e  no t ion  of Juncture as a phonetic/phonemic 
( ra the r  thas morphophonemic) e n t i  and t h e  segmentalness Y 
of &mcture, Chomsky, Hal le ,  and I;ukoffrs paper ,  ' S t r e s s  
- - -- - -- --- -- - - - - - 
a d  Juncture in English lfl and Hal le ' s  "Sound P a t t e r n  of 
- - 
13) For Roman Jakobson, the Hague. 1956, pp. 65-80. 
~ u s s i a n "  contest  the  f i rs t  of these posi t ions  by t r ea t ing  
junctures a s  merely markers of syn tac t ic  boundaries which 
have phonetic cor re la tes  only t o  the  ex ten t  t h a t  some 
phonological r u l e s  will apply a s d  others no t  apply a t  o r  
across such boundmies. This pos i t i on  i s  also 2mplicit  in 
Jakobson ' s "Russian Con jugation " of 1 948, In pa r t i cu l a r ,  
Chomsky and H a l h  do no t  admit junctures i n  the phone%ic 
representat ion of an ut terance:  the  acoust ic  cor re la tes  of 
such length, tenseness,  etc .  of su r r  ourmdlng 
segments a re  s imply  marked in the  f ea tu re  representat ions 
of those segments i n ' t h e  phonetic representa t ion,  and no 
reference t o  juncture appears, Thus Chomsky and HalBe's 
conception of the place o f  juncture i n  a grammar f s as 
follows ! 
1 Junctures a r e  introduced a t  various syn tac t ic  
boundaries by ru l e s  ( t h i s  implies that a Juncture can n o t  
- 
occur.within a morpheme but only a t  a morpheme boundary), 
2, Shonological rules may r e f e r  t o  these junctures, 
3 .  A t  the end of the grammar, a l l  junctures a r e  erased. 
! However, Chomsky and Halle r e t a i n  the  pos i t ion  t h a t  
I 
I & ss juncture i s  segmental i n  t h a t  when a ruleAan analys is  of,  I , 
I 
I say, [+ nas] [c  cns], they i n t e r p r e t  it as not  applying t o  
i - -- - -- -. . -. - - -- --  --- - 
I a sequence i n  which a juncture intervenes betkeen the  
1 [+ nas] segment and t he '  [+ cns] segment. They thus claim 
I 
! 
t h a t  a juncture wil l  i n h i b i t  t h e  a c t i o n  of a ru l e  un less  
s p e c i f i c  provis ion i s  made t o  a l low t h e  r u l e  t o  apply,  so  
t h a t  if a r u l e  i s  t o  apply r e g a r d l e s s  of t h e  presence o r  
absence of $mcture,  then i t  must be w r i t t e n  with a 
parenthesized junctura l  element a t  t h e  p lace  where t h e  
juncture may be e i t h e r  p r e s e n t  o r  absent;  f o r  example, a 
r u l e  which a s s i m i l a t e s  nasals t o  t h e  p o i n t  of a r t i c u l a t i o n  
of the Bollowing consonant even when a #-juncture 
intervenes would have t o  be w r i t t e n  
A. [+ nas]  -9 [ $zgz ]  i n  env. - 
If the ass imi la t ion  d i d  n o t  t ake  p lace  when 
Chomsky and Halle  would then simply write 
4 grv] in env. - B. I+ n a s l  -3 r p  cmp p%] Note t h a t  the  more genera l  r u l e  ( A )  is  more complicated 
than the  l e s s  genera l  r u l e  ( B ) ,  Chomsky and Halle  are thus 
i m p l i c i t l y  claiming t h a t  in  t h i s  s i t u a t i o n  g r e a t e r  genera l i ty  
- 
does n o t  correspond t o  g r e a t e r  s i m p l i c i t y ,  While such a 
claim could conceivably be j u s t i f i e d ,  perhaps by showing 
9-r 
t h a t  languages have ahtendency to r ep lace  a r u l e  of type ( A )  
by one of type (B) than v i c e  ve r sa ,  no such j u s t i f i c a t i o n  
has  y e t  been given, I n  t h e  absence of such j u s t i f i c a t i o n ,  
ser ious  cons idera t ion  should be given Do t h e  p o s s i b i l i t y  
-  
-- - -- .-. 
t h a t  this c&abn&8f Chpmsky and Hal l e  I s  may 'be wrong, i n  
which case the theory would have t o  be r ev i sed  so  that the  
s i t u a t i o n  of (A)  would correspond t o  a s h o r t e r  r u l e  than 
that of (B)  T T O U ~ ~ .  In t h e  remainder of  t h i s  d2-zzz8bation, I 
w i l l  develop such an a l t e r n a t i v e  approach t o  juncture,  which 
I' 
I w i l l  then apply i n  t h e  body of this d i s s e r t a t i o n  t o  t h e  
descr ip t ion  of Japanese. 
My al-tiernative approach, l i k e  Chomsky aszd Ral le  ' s 
approach, i s  based on the  f a c t  that t h e  phonetic d i f f e rence  
between those u t t e rances  t r a d i t i o n a l l y  t ranscr ibed  with 
l l in t e rna l  open junzture" and those wiahout it i s  that i n  
the f osmer the  segments ad jacen t  t o  t h e  "junc t u r e n  e x h i b i t  
phonetic s i x d i l a r i t i e s  t o  i n i t i a l  and final segments which 
medial s e p e n t s  without juncture do n o t ;  t h i s  has been 
demonstrated q u i t e  thoroughly by I l s e  ~ e h i s t e .  ' This means 
t h a t  c e r l a i n  r u l e s  which a f f e c t  i n i t i a l  ( f i n a l )  segments 
w i l l  a l s o  a f f e c t  post-  junc t u r a l  (pre- j unc tu ra l )  segments 
and c e r t a j s  r u l e s  which a f f e c t  medial segments w i l l  n o t  
afBect segments ad jacent  t o  a juncture,  I choose t o  expla in  
this simply by saying  t h a t  the  juncture g ives  the l i m i t s  of 
- 1 )  ''An Acous t ic-Phonetic Study of I n t e r n a l  Open 
~ u n c t u r e "  (suppl,  t o  Phonetics, vol. 5). In view of  t h e  
f a c t  t h a t  In m a n y  cases  f i n a l  segments i n  English are 
longer  than the corresponding medial  segments, it i s  
u n d e r s t a d a b l e  how Joos could come to the  conclusion 
t h a t  juncture corresponds acous%ical ly  t o  a delay 
withfn the  u t t e r a n c e  Def in i t ion  Junc t u r e  and 
demonstrates q u i t e  conclus ive ly  that such &s n o t  the  
case i n  genera l  and, indeed, that t h e r e  is  no cons tan t  
acous t ic  proper ty  which can be c o r r e l a t e d  w i t h  a l l  
i n s  tances of " i n t e r n a l  open June ture".  
the s t re tches  of u t terance  t o  which ce r t a in  ru l e s  apply, 
n u s ,  suppose that there i s  a r u l e  in  some language that 
intervocalic  /t/ becomes a voiced f l a p  but  not  when a 
juncture # intervenes, and t h a t  there i s  an ut terance 
&at#at&#. I n  th.at u t terance ,  of course, the  f i r s t  /t/ 
w i l l  remain/t/ but  the second w i l l  become [Dl. For m e ,  
this corresponds t o  the r u l e  applying separately t o  the 
two chunks #pat# and #at&#: i n  the second chunk the /t/ 
i s  in tervocal ic ,  but not  i n  the f irst .  For Chomsky and 
Halle, the u t terance  i s  t rea ted  as a whole r a t h e r  fnan 
as  two chunks, and the i napp l i cab i l i t y  of the r u l e  t o  the 
f i r s t  /t/ is  explained by saying that /at#ak does no t  
s a t i s f y  the ana lys i s  [- ens][_ + lSrv Obs][- a s ]  (say$ of the 
rule, 
So far  I have been ac t ing  as i f  a language could only 
contain one junctural  element. However, a language may 
indeed have severa l  junctural  elements, For example, in 
Japanese I w i l l  show the  necess i ty  of assuming the existence 
of d i s t i n c t  junctural elements # and : , corresponding t o  
the f a c t  that such ru l e s  as the  p-+ h r u l e  and the h-deletion 
ru le  apply t o  d i f ferent-s ized s t r e t ches  of ut terance.  !The 
p-13 h r u l e  operates on chunks bounded by #-juncture and the  
h-deletion r u l e  on chunks boulided by :-juncture, so t h a t  i n  
--- -- -- - - - - .. 
.-. 
an u t t e r a c e  #ze:pi#, t h e  /p/ w i l l  be sub jebt  t o  the P-4 h 
r u l e  but  the /h/ created by t h a t  rule w i l l  not be subject  
t o  the h-deletion r u l e ,  since that r u l e  operates separately 
'on the two chunks #ze :  and :hi#, and the /h/ is not  
intervocalic  -- as the r u l e  requ i res  -- within the  chunk 
;hi#. 
In the few languages whode junctural  phenomena I have 
considered, the  junctures form a hierarchy i n  the  sense 
t ha t  there is  an order re la t ionsh ip  among them under which 
any occurrence of a juncture a l s o  counts as an occurrence 
of a l l  weaker junctures, so t h a t  i n  the above example, any 
occurrence of  # a l so  counts as an occurrence of : , I f  the  
t e rn  rank of a rule I s  used to  ind ica te  the juncture 
defining the s t r e t ches  over which the  r u l e  operates,  then 
an utterance of the form #A:B#C#D:E# would be s p l i t  i n t o  
the c h m s  AB, 0, and DE by a r u l e  of rank #, and i n t o  the 
chunks A ,  B,  0, D, and E by a r u l e  of rank': (s ince the  # ' s  
between B aad C and between O and B a-lso aount as : I s ) .  
S h i l a r l y ,  a r u l e  which i n s e r t s  an [I] a f t e r  a consonant 
which i s  followed by : w i l l  a l s o  apply when the  consonant 
i s  followed by # (precise ly  t h i s  r u l e  i s  given In the 
section on verb in f l ec t ion ) .  
Since a l l  junctures a r e  assumed t o  occur a t  a morpheme 
boundary, morpheme b~undary  & w i l l  be the  lowest member of 
the junctural  h ierarchym the  highest  member of the junctural  
- -  - - t _ _ . -- . . 
hierarchy w i l l  be pause, wr i t t en  8. A r u l e  w i l l  be taken t o  
be of rank $) unless it i s  s p e c i f i c a l l y  assigned a lawer 
rank. The rank of a a.rule w i l l  be i n t e r p r e t e d  as adding t o  
the colpplexf ty of t h e  r u l e  only when I t  has t o  be marked 
( i , e , ,  only when i t  i s  lower than #) ,  so t h a t  of the  two 
nasa l  a s s imi la t ion  r u l e s  given e a r l i e r ,  ( A )  w i l l  now be 
"shorter  than" (B!: 
A* [+ nas] -3 P( grV] i n  env. P CmP 
B. rank #. [+ nas ]  --7 rp -I cmp grv] i n  env. 
Since a juncture- J i s  now i n t e r p r e t e d  as merely a 
place where r u l e s  of rank J o r  higher d iv ide  the  u t t e r a n c e  
i n t o  p ieces ,  %he presence of a lower juncture i n  one of 
the p ieces  w i l l  n o t  i n h i b i t  t h e  opera t ion  of t h e  ru le .  
. - 
Thus t he  r u l e  thab i n t e r v o c a l i c  / p i  becomes /h/, which is ,.,+' 
of rank #, w i l l  apply t o  t i e  /p/ of #ze:pi# even though 
there  i s  a : before the  /p/. Thus the  anazysis  of a r u l e  ' .  
cannot r equ i re  the absence of a juncture. However, it may 
requi re  the presence of a juncture,  as i n  t h e  case  of the 
r u l e  quoted above which insefllts an [i] a t  a morpheme 
boundary m i c b  i s  preceded by a spirant and followed by a 
consonan$, l$y p o s i t i o n  thus  genera l i zes  the  convention of 
k." J:,.
-5 
Chomsky and Halle  t h a t  a r u l e  may n o t  r e q u i r e  the absence 
of momheme boundary bu t  may r e q u i r e  i t s  presence; moreover, 
that p r i n c i p l e  i s  now a coaseqttencz- .. of---tih-wFomm3--11:a.reeof-- - - - 
. . 
P juncture r a t h e r  than bewg a seemingly ad-hoc e x t r a  
condition on grammars, as i t  i s  i n  Chomsky and Ha l l e ' s  
. ' Jid q  *
--"tcestrnent of juncture. 
1.3.4 SylBable and mora 
Japanese u t t e rances  a r e  t r a d i t i o n a l l y  analyzed as ' 
Irk 
cons is t ing  of morse (onsetsu,$&$ ) ,  each mora cons i s t ing  
of e i t h e r  consonant p l u s  vowel, o r  vowel alone,  o r  
n a s a l  " , I f  s y l l a b i c  t h a t  hoo 
-f 
hon, and fpeon a m  r e spec t ive ly  2, 2, and 4 morae (ho-o, 
,- 
ho-n, i-p-po-n). The no t ion  of t f $ y ~ ~ . a b l e l t  in t h e  sense of 
a division which would t ake  ':-:in both morae of a long vowel 
or  a vowel plus "sy l l ab ic  n a s a l "  sequence i s  r a r e l y  used 
among Japanese l i n g u i s t s  i n  desc r ib ing  s tandard Japanese. 5 
4 
There a r e  many reasons f o r  cons ider ing  morae as bas ic  
In standard Japanese. F i r s t  of a l l ,  the  meters of Japanese 
poetry a r e  based on the  number of morae ier l i n e ;  f o r  
example, seve ra l  common meters involve a l t e r n a t i n g  l i n e s  of 
5 and 7 morae.16 Secondly, the  two morae o f  a "long 
s y l l a b l e "  a re  each a t  l e a s t  as long as a "short  syl labler ' .  
Thirdly, t h e r e  a r e  phono,logical r u l e s  whibh depend on t h e  
number of morae ( f o r  example, i n  a c e r t a i n  c l a s s  of loan  
I 
! words, the accent  i s  p u t  3 morae from the end), but  none 
t o  my knowledge which depend on t h e  number of s y l l a b l e s .  
Japanese thus deserves t o  be c a l l e d  a "morenz&lende 
- - -  
' 53- A3-t-heugk-%f~ea-appaa?-s- i n  d e s c r i p t i o n s  of Japana  SEA. --- - 
d i a l e c t s .  See, f o r '  example, Shibata. 
Sprache 'I (mora-counting language) ,  t o  use  Trubetzkoy Is 
term, However, the matter  does n o t  sibop the re ,  s ince ,  
- 
cont rary  t o  popular misconception, the  f a c t  aha t  a language 
counts norae does n o t  prevent  s y l l a b l e s  f.rom playing  an 
e s s e n t i a l  r o l e  i n  the  language as wel l ,  Vhile Japanese 
, i s  cer tairr ly  l'moxenzt!lhlend", i t  is n o t  a "Mo~ens$ljache'~ 
but  r a t h e r  a "morenzdhlende Si lbensprache 'I (mora-counting 
syllable-languagge ) , ' While the  r u l e s  of Japanese requ i re  
one t o  c o m t  morae r a t h e r  than s y l l a b l e s ,  the r u l e s  f o r  
ass igning  accent  never p u t  accent  on t h e  s y l l a b i c  n a s a l  
o r  on t h e  second mora of a long vowel, In cases  where one 
might expect the  accent  t o  go on t h a t  mora, it a c t u a l l y  
appears on t h e  preceding mora. Thus t h e  r u l e  t o  which I 
r e f e r r e d  above only p u t s  accent  on t h e  3rd-from-last mora 
when t h a t  mora i s   either t h e  " sy l l ab ic  nasal1'  nor  the  
second mora of a diphthong o r  long vowel; i f  i t  is ,  the  
accent  goes on t h e  4th-from-last mora, Thls statement  
could be s f ~ p l i f i e d  somewhat by us ing  t h e  no t ions  of both 
s y l l a b l e  m d  mora together :  accen t  is  placed on t h e  
s y l l a b l e  containin& - the  a - f r o m - l a s t  - - mora. Likewise, 
the re  a r e  c e r t a i n  r u l e s  which a f f e c t  ''f inal-accented I' 
words ( f o r  example, the  r u l e  t h a t  f inal-accented nouns 
l o s e  t h e f r  accent  before the p a r t i c l e  no);  these r u l e s  
- I I 
17) This f e l i c i t o u s  des igna t ion  and some of t h e  fol lowing 
remarks were suggested t o  me by S,-Ye Kusoda. 
apply t o  a l l  words i n  which the next- to-last  sy l l ab l e  i s  
accenaed, even i f  the accent is  then on the next-to-last 
nor a* 
Nr themore ,  i n  the c lasses  of Japanese morphemes i n  
which +he locat ion of accent i s  "free", the  number of 
places where the accent could i n  p r inc ip l e  occur equals 
the number of syllable~r'mrcrt the  number of morae, The 
formal characterizat ion of f r e e  accsntuat ion i n  a language 
i s  t h a t  the d ic t ionary  e n t r i e s  f o r  a t  l e a s t  some c lasses  . 
of morphemes must be marked with the  value o f  a f ea tu re  
which spec i f ies  the  iocat ion of accent .and whose possible 
values a r e  the  in tegers  from 1 t o  2, where - n ' i s  the length 
I 
of the word, expressed i n  number of sy l l ab l e s  o r  morae. 18 
In  Japanese, - n i s  the  number of sy l l ab l e s ,  no t  the number 
o f  morae and when the accent loca t ion  f ea tu re  has the value 
i, the accent i s  on the i - t h  sy l l ab l e ,  n o t  the  A-th mora. U - 
Since the notion of sy l l ab l e  w i l l  be involved i n  any 
comprehensive treatment of Japanese accentology , it would 
be well a t  t h i s  po in t  t o  take up the question of  how the 
notion of sy l l ab l e  f i t s  i n t o  generat ive phonology. The 
notion of ey l lab le  has been completely neglected i n  
generative-phonological descr ip t ions  so far, I n  the places 
- - -  -- - -- - 
where one might expect the  not ion " sy l l ab l en '  t o  appear i n  
a r u l e ,  Chomsky and Halle have ins tead ju s t  used formulas 
- I 
'') I w i l l  modify this statement somewhat i n  chapter 111. 
l i k e  CIVICO,  for example, Writing V -+ [+ acc] i n  env. 
- CIVICO# t c  n e w  t h a t  the nex t - to - l a s t  s y l l a b l e  of a 
word g e t s  accented.' However, Were  a r e  two objec t ions  
which may be r a i s e d  aga ins t  such a p r a c t i s e .  F i r s t  of a l l ,  
i t  i s  i n e f f i c i e n t ,  s ince  i t  f o r c e s  one t o  r e s t a t e  the  
d e f i n i t i o n  of s y l l a b l e  i n  every r u l e  which involves the  
notion. Secondly, i t  i s  n o t  c l e a r  that -it w i l l  always work, 
a t  l e a s t  n o t  without considerably complicating the  r u l e s ,  
since while e a r l y  i n  t h e  r u l e s  s y l l a b l e  d i v i s i o n s  may be 
d e f b a b l e  by a simple formula l i k e  C1 V1 (which would imply 
t h a t  consecutive ayYi'wbls always belong t o  t h e  same 
s y l l a b l e ) ,  l a t e r  r u l e s  may inc rease  the  number of poss ib le  
~ y l l a b l e  shapes a d  complicate the expression needed t o  
spec i fy  the  l o c a t i o n  of s y l l a b l e  boundaries ; cons onan t 
d e l e t i o n  r u l e  c r e a t e s  consecut ive vowels belonging t o  
sepa ra te  s y l l a b l e s  which oon tras t w i t h  monosyllabic diph- 
thonge, no  formula whatever w i l l  work i f  it i s  necessary 
t o  r e f e r  $0 s y l l a b l e s  a f t e r  t h a t  r u l e  has  appl ied,  
I thus conclude that the  f a c t  t h a t  in some cases  one 
c a n g e t a l o n g w i t h w r i t i n g  C I V I C O # t o m e a n " i n t h e  
penultimate s y l l a b l e "  i s  f o r t u i t o u s  and t h a t  I n  the  genera l  
s i t u a t i o n  one w i l l  have t o  be a b l e  t o  w r i t e  r u l e s  which 
- I -  
' 9 ,  Subscripted numerals mean "at l e a s  t so-and-so many1'; 
thus COV2C1 would mean any number of consonants (poss ib ly  
none) followed by at l e a s t  t w o  vowels and a t  least  one 
consonant. 
refer d i r e c t l y  t o  s y l l a b l e s ,  
The genera l  problem of def in ing  s y l l a b l e  boundaries 
i s  r a t h e r  complicated, i n  view of the exis tence  of eases 
such as the English word "bu t t e r f f  where one could a.rgne20 
that the  s y l l a b l e  boundary (if such a th ing  indeed e x i s t s )  
would have to  occur within a segment r a t h e r  than between 
--
segments. In t h e  general case ,  a l l  t h a t  can be said f o r  
su re  is t h a t  each u t t e r a c e  will be representable  as a 
sequence of s y l l a b l e s  and each s y l l a b l e  w i l l  correspond 
t o  a vowel (o r  t f s y l l a b i c  consonant") o r  vowel sequence 
of t h e  u t t e rance ;  b u t  t h e  s y l l a b l e  r ep resen ta t ion  might 
n o t  be a decomposition of the  segment r ep resen ta t ion ,  s i n c e ,  
f o r  exmple ,  the s y l l a b l e s  might overlap each other .  
However, i n  the case  of s tandard  Japanese such problems do 
. n o t  a r i s e :  t h e r e  i s  w i s e r s a l  agreement as t o  t h e  exis tence  
and l o c a t i o n  of mora boundaries,  and a s y l l a b l e  w i l l  be a 
sequence of two morae when the  second mora is  a vowel or  
"sy l lab ic  n a s a l t t ,  otherwise a s l n g l e  mora, The above 
statement cavl be t r a n s l a t e d  i n t o  a ~Mtie~?'ls9'8 for the 
inser t1  on of  s y l l a b l e  boundary, and a s y l l a b l e  w i l l  be 
whatever is  contained between two consecutive s y l l a b l e  
boundaries. I t  w i l l  be necessary t o  have a f a c i l i t y  f o r  
--.I 
20) A s  does Hockett an 123, p. 52. 
r e f e r r i n g  to  s y l l a b l e s  and f e a t u r e s  of s y l l a b l e s .  I w i l l  
use a c a p i t a l  S t o  denote "sylha3le!' and w i l l  admit r u l e s  
such as  -. 
s [+ V°C] -3 pl i n  env. - + 
- cns 
(which d e l e t e s  a vowel before an accented s y l l a b l e )  
S - [3 s t r e s s ]  i n  env, - S El 1  s t r e s s  
(which pu t s  s t r e s s  on a s y l l a b l e  two before a primary 
s t r e s s ) ,  ~ ~ 1 l a b i . e  f a t u r e s  w i l l  be s u b j e c t  t o  the  same 
convention as morpheme f e a t u r e s  t h a t  a f e a t u r e  belonging 
t o  the morpheme ( s y l l a b l e )  can be r e f e r r e d  t o  as i f  i t  
belonged t o  one of the  segmenCs of that morpheme ( s y l l a b l e ) ,  
Thus a r u l e  
[+ vOC] -9 [+ acc]  i n  env. - 
- cns (c)v(c)v# 
will mean "put accent  on the s g l l a b l e  which conta ins  the  
3rd-f rom-las t mora", - . --. 
1.4 The s t r u c t u r e  of t h e  phonological  oomponent 
1.4.1 Morpheme s t r u c t u r e  r u l e s  and phonological r u l e s  ; 
The phonological coiponent of a t r a n s f  ormattonal 
grammar c o n s i s t s  of two s e t s  of r u l e s :  morpheme s t r u c t u r e  
(MS) r u l e s  a d  phonological rules, 2 1 
Morpheme s t r u c t u r e  r u l e s  f i l l  i n  f e a t u r e  s p e c i f i c a t i o n s  
l e f t  blank i n  d ic t ionary  e n t r i e s ,  For example, t h e  c o n s t r a i n t  
mentioned above t h a t  the  only i n i t i a l  consonant c l u s t e r s  
(more p rec i se ly ,  [+ cns ][: sequences) i n  English have 
21) Halle [ I ] ,  
/s/ f o r  the first segment and a s t o p  or  n a s a l  f o r  -- the  
second segment corresponds t o  a p a i r  of r u l e ~ :  EiEv] i n e m .  a c+ ens1 -3 +-cn! + cns 
- c- voc I 
voice 
4" cns [- voc ] -3 [- cn t ]  i n  env. & [+ cns] - 
This type of BfS r u l e  may be c a l l e d  a o o n s t r a i a t  
ruls, !Phe o the r  p o s s i b l e  type of MS rule i s  a context-free 
1 1 1 1 1  
redundancy r u l e  such as t h e  r u l e  that a l l  obs t ruents  i n  
English are non-vocalic: 
[+ O ~ S ]  -9 [- VOC]. 
Morpheme s t r u c t u r e  r u l e s  opera te  on a - d i c t i o n a r r  
entry,  phonological r u l e s  opera te  on an u t t e rance .  A . 
phonological ru l e  may involve more than one morpheme a t  a 
time; indeed, Chomsky has  o f t e n  made the  asser t ion2* that 
phonological r u l e s  cavl n o t  be r e s t r i c t e d  t o  applying only 
l a t h i n  a morpheme ( m i c h  i s  t o  say t h a t  t h e r e  a r e  no 
phonological r u l e s  of rank &) . Following Chomsky and Halle  , 
w 
I w i l l  regard t h e  phonological r u l e s  as forming t h ree  
groups: pre-cycle r u l e s ,  the cyc le ,  and pas t-cycle ru les .  
The cycle  ( i f  t h e r e  indeed i s  any: t h e r e  %may wel l  be 
many languages which do n o t  have c y c l e s )  c o n s i s t s  of an 
ordered sequence of r u l e s  abc., ,f which apply in  c y c l i c  
. - - -- - -- -- - 
- 
fashion: f irst  the r u l e s  abc.. .f apply t o  the  innermost 
syn tac t i c  c o n s t i t u e n t s ,  then they  apply t o  the  n e x t  
- - -  
22) Lectures i n  var iousccourses  a t  M . 1  .T. 
larger  constituents, etc. For example, consider the s tress  
rules in  English: 
a, i n  a noun, lower a l l  s t r e s ses  but the f i r s t  primary 
s t ress .  
b, i n  a noun-phrase, lower a l l  s t resses  but the l a s t  
primary s treds. 23 
When applied to the s t ructures  ( (smhl&bby&s )mschgol ) 
1 1 
and (smhl [ b ~ ~ & s & s c h o o l ) ~ ) ~ ,  these rules  f i r s t  apply t o  
the innermost constituents ( s m h l l ~ b b ~ & s  )* and 
1 1 (boydcs~~school lN,  yielding ( s m ~ l l d ~ b b ~ & s t ~  , I and 
(bdy&~&~Ch801)N respectively (N  .B. the superscript  
numerals denote degrees of s t r e s s ,  not p i t ch ) ,  They then 
2 1 1 
apply t o  We next larger consti tuents,  (small&boy&s&school)N 
a 2 and (sm~ll&bby&s&sch~ol)m,  yielding (sm ll&boy&s&school)B 
(= school fo r  small boys ) and ( ~ m ~ l l & b b ~ & s & s c h ~ o l ) ~  
(= small school f o r  boys) It w i l l  be noted 
tha t  ru les  may be r e s t r i c t ed  to  a par t icu lar  
syntactic category, s o  tha t  a r u l e  such as (a) above w i l l  
apply only t o  nouns. However, the only categorial  lnf orma- 
t ion which is  ever involved i n  a ru le  of the cycle i s  the 
category t o  wliich the consti tuent being operated on 
belongs t o ;  thus when the cycle applied to  the consti tuent 
- m - 
. .  23)- The actual  cycle involves much-more than these two 
- .  
rules, See Halle and Chomsky, "The Sound Pattern o f  English". 
24) The 3-;-2 stress on the former is changed into 3-19) 
by a post-cycle rule. 
tfsmall boys4", r u l e  (b)  could make use of the  f a c t  t h a t  thax 
cons t i tuent  i s  a noun-phrase; however, a r u l e  could n o t  
r e f e r  t o  the  f a c t  t h a t  i t  contained a smaller  c o n s t i t u e n t  
which i s  a noun o r  t h a t  it w a s  p a r t  of a l a r g e r  
cons t i tuent  which i s a l s o  a noun, Furthermore, no case 
has ever been recorde* i n  which t h e r e  w a s  reason %or a 
post-cycle r u l e  t o  r e f e r  t o  e i t h e r  s y n t a c t i c  c a t e g o r i a l  
information o r  immediate c o n s t i t u e n t  s t m c t ~ r e . ~ ~  A s  a 
r e s u l t  of these circumstaxces,  the  cycle  can be assumed 
t o  el iminate  the  immediate constiixaent s t ruct ;ure  and t h e  
l a b e l s  of the syata12tic c a t e g o r i e s ,  -If immediate 
cons t i tuent  s t r u c t u r e  i s  represented  by parentheses ,  as 
i n  the  "small boys' school" example, t h i s  could be 
formalized vary simply by saying  t h a t  the last  r u l e  of 
the  cycle  must always be 
c, Erase the  parentheses  around t h e  c o n s t i t u e n t  being 
operated on. 
Thus the der iva t ion  of the  s t r e s s  p a t t e r n  on l ' s m a l l  boys' 
school = school f o r  small boystt could be presented i n  
g r e a t e r  d e t a i l  as fol lows:  
- I I 
*5) However, they may ref ax t o  c l a s s i f i c a t o r y  
information about morphemes, such as the  f a c t  t h a t  a 
m i e m e l S * T +  n a t i v e ]  If. Thus t h e  c l a s s l f  i c a t o r y  
information about i n d i v i d u a l  morphemes i s  n o t  erased, 
a. no e f f e c t  
b. ( ( s m g l l  & bby & s & s c h d ~ l ) ~  
c. ( s m % l ~ & b b b y & s & s c h J o l ) ~  
-- 
a. 
1 2 ( sm& & boy L s L 
b. 'no e f f e c t  
1 2 
C .  s m z l l  & boy & s & school  
If one wishes t o  s t a t e  rule ( c )  i n  terms of  t r e e  diagrams 
r a t h e r  than parentheses ,  t h e  r u l e  would s t a t e  t h a t  at the 
conclusion of each pass  through t h e  cycle ,  the  node 
corresponding t o  the  c o n s t i t u e n t  being operated on i s  
removed and a l l  nodes which were connected t o  i t  become 
connected to  the node above it ,  s o  that in the above 
example the  f irst  a p p l i c a t i o n  of r u l e  ( c )  would convert  
&ASchool i n t o  
sma 1 boy s 
Thus, a t  t h e  conclusion of t h e  f i n a l  pass  through the 
cycle,  a l l  that remains w i l l  be a striag of nodes (one 
node perc'morph)') connected t o  a s i n g l e  ,h igher  node: 
~ h u s '  the only information i n  t h e  10 s t r u c t u r e  which wil l  
remain a f t e r  the  cycle  is  t h e  l o o a t i o n  of morpheme 
boundaries. 
1.4.2 The evaluat ion measure 
The d iscuss ion  on the  preceding few pages has  given 
a rough answer t o  t h e  quest ion of what a phonological 
component is. If the answer t o  t h a t  ques t ion  i s  coupled 
with answers t o '  t h e  corresponding ques t ions  about the  o the r  
components of a grammar, what r e s u l t s  i s  an wswer  t o  t h e  
question "What Is a grammar?". From among the  s e t  of a l l  
possible  grammars, one can s i n g l e  ou t  t h e  poss ib le  grammars 
of  some p a r t i c u l a r  language, say ,  Japanese: t h e s e  w i l l  be 
the grammars which a r e  c o n s i s t e n t  with t h e  d a t a  a v a i l a b l e  
about t h e  l i n g u i s t i c  competence of speakers  of Japanese 
( the  d a t a  include more than j u s t  a corpus of acceptable  
u t t e rances  and an llanti-corpuslt of unacceptable u t t e rances :  
they include judgements of synonymy, ambiguity, re la%edness ,  - 
e t c , )  , To p ick  from the  p o s s i b l e  grammars of Japanese t h a t  
grammar which i s  t o  be regab&&d as & grammar of Japanese 
requ i res  aa evalua t ion  measure, 
An evalua t ion  measure is a r e l a t i o n  between grammars 
which a s s e r t s  t h a t  one granrmar BG, i s  "more h ighly  valued" 
than m o t h e r  grammar G2. I w i l l  r e s t r i c t  my, a t t e n t i o n  t o  
those evalua t ion  measures i n  which a numerical "measure 
of ~ o m p l e x i t y ' ~  i& assoc ia ted  t o  each grammar by some 
procedure i n  which t h e  symbols i n  a formalized r e p r e s e n t a l  
t i o n  of the  grammar a r e  counted and one grammar i s  s a i d  t o  
be more highly valued than another  i f  it has a smaller  
%easure of ~ o m p l e x i t y ' ~ .  Moreover, I w i l l  assume $he 
syn tac t i c  component of t h e  language t o  be given i n  a d v ~ a c e  
w.d merely apply t h e  not ion  of "evaluation measure" to 
the  phonological oomponent. 
The eval~xat ion measure g iven  in H a l l e ' s  "Sound P a t t e r n  
of Russiaatl measures t h e  complexity of t h e  phonological 
component of a grammar as t h e  t o t a l  number of f e a t u r e  
s p e c i f i c a t i o n s  used in w r i t i n g  i t  out ;  s i n c e  Halle  a t  t h a t  
time regarded t h e  l e x i c o n  of t h e  language as p a r t  of the 
phonological component, the  measure of complexity would 
then be the total!number of f e a t u r e  s p e c i f i c a t i o n 6  which - A- 
appear i n  e i t h e r  r u l e s  o r  d i c t i o n a r y  e n t r i e s .  It must be 
kept  i n  mlnd that t h i s  count of symbols r e f e r s  t o  a 
grammar w r i t t e n  ou t  i n  a f i x e d  format ,  i n  t h i s  case ,  a 
grammar whose d i c t i o n a r y  e n t r i e s  a r e  matr ices  of p luses ,  
minuses, and blanks f o r  tha JaXobsonian f e a t u r e s ,  and 
whose r u l e s  a r e  of the  form discussed  above, in which the  
conventions discussed f o r  b racke t s ,  parentheses ,  e tc .  a r e  
observed bu t  no o the r  n o t a t i o n a l  conventions o r  
abbreviations a r e  admitted. 
One highly i n t e r e s t i n g  i d e a  contained i n  t h i s  
evalua3ion procedure i s  t h a t  "acc identa l  gaps" in t h e  
a: 
Y 
lex icon cavl be d is t idguished from "systematic non- 
occurrencett by a completely formal c r i t e r i o n .  To c i t e  
Hal le ' s  ce lebra ted  example, t h e r e  i s  an English yord 
/brik/ but t he re  are no such words as ~ ~ / b ~ . i k /  or  */f t ik / ,  
Linguists  genera l ly  regard 3 ~ / b l i k /  as a p e r f e c t l y  
poss ib le  morpheme which j u s t  doesn ' t  happen t o  occur i n  
the lex icon but  regard  */f t ik/  as n o t  "phonologically 
well-f ormed 'I. Halle  argues t h a t  the  "ill-f ormedness " of 
++/f t i k /  corresponds t o  t h e  f a c t  that i f  s/f t i k /  were t o  
be admitted as a possible,morpheme, then  t h e  first segment 
of such morphemes as / s t ik /  would have t o  be marked with 
s u f f i c i e n t  information t o  d i s t i n g u i s h  i t  from t h e  /f/ of 
ki $+/ftik/. Compare a grammar i n  which such information i s  
mafked i n  t h e  d ic t ionary  e n t r i e s  with a grammar in  which 
the  f t x s t  segment of /stilt/ e t c .  is simply marked [+ cns] 
and t h e  grammar conta ins  t h e  morpheme s t r u c  t u r e  r u l e  - 
-. 
- -- -- 
, [+ cns] -+ [- grv] in  env. I- cns dC - 1- voc 1 
This r u l e  takes  5 f e a t u r e  s p e c i f i c a t i o n s  t o  s t a t e  $counting 
' t he  & as one f e a t u r e  s p e c i f i c a t i o n )  but a l lows the  [- grv]  
s p e c i f i c a t i o n  t o  be omitted from the  f i r s t  segment or" the 
d ic  tio-nary e n t r i e s  of a l l  morphemes beginning with /st/; 
s ince  t h e r e  a r e  more than55 such morphemes i n  the  
I lahguage, the  grammar which l e a v e s  ou t  t h e  grawity 
S ~ e c i f i c a t i o n  and f i l l s  i t  i n  by a morpheme s t r u c t u r e  
,/' 
r u l e  w i l l  conta in  l e s s  f e a t u r e  s p e c i f i c a t i o n s  than, / 
and thus w i l l  be p re fe r red  $9 t he  grammar which admits 
*/f t i k /  as a poss ib le  morpheme. Now consider  a grammar 0, 
i n  whioh /blik/  is considered t o  be a poss ib le  morpheme, 
so t h a t  the  second segment of /brik/  w i l l  then have t o  
be marked w i t h  enough information t o  d i s t i n g u i s h  i t  from 
the 1 of b l i k  i.e., i t  w i l l  have t o  be marked [+ cmp]26 
i n  add i t ion  t o  the  f e a t u r e  s p e c i f i c a t i o n s  which the /r/ 
and t h e  /1/ would share,  and a @;ranmar G2 i n  which */blik/ 
would n o t  be considered well-formed. IH G2 the  second 
segment of /brik/ would not be marked f o r  compactness and 
there  would be a morpheme-structure r u l e  which would 
i n s e r t  a f e a t u r e  s p e c i f i c a t i o n  of [+ cmp] i n t o  it. But such 
a r u l e  would n e c e s s a r i l y  be q u i t e  complicated: i t  would 
have t o  r equ i re  that  the  segment which it makes compact 
be followed by a l a x  high f r o n t  vowel ( s ince  /1/ can occur 
if the vowel is  e i t h e r  tense:  bleed,  o r  back: b lue ,  o r  
nonuhigh: bland)  which i s  i n  turn followed by a grave 
obst ruent  ( s ince  /1/ can occur i f  t h a t  segment is e i t h e r  
non-grave: b l i s t e r ,  o r  a sonorant :  b l i n k ) ,  and that i t  be 
preceded by a voiced l a b i a l  consonant ( s ince  /1/ can occur 
if  the  preceding segment i s  e i t h e r  non-labial :  c l i c k ,  o r  
voice less :  P l i m s o l l )  which is  i n  t u r n  followed by a 
morpheme boundary ( s ince  /1/ can occur i f  t h e r e  i s  no 
- 
-2b)-Assuming t h a t  Fn English /1/ i s  [- cmp] and /r/ 
morpheme boundary : pub l i c  ) . Thus t'ne s imples t  poss ib le  
morpheme s t r u c t u r e  r u l e  i n  G2 t o  make the  second segment 
of /brik/ compact would be 
[+ ens] -+ [+ cmp] r v  [+ obs -~ ,  
+ g r v  
which takes 1 1  f e a t u r e  s p e c i f i c a t i o n s  t o  s t a t e ,  While t h e  
morpheme s t r u c t u r e  r u l e s  of G2 w i l l  thus  c o s t  11 u n i t s  of 
complexity more than do those of GI, the  d ic t ionary  of G2 
w i l l  be only one u n i t  l e s s  complex, s i n c e  the  only 
morpheme which w i l l  be represented  d i f f e r e n t l y  in t he  two 
d ic t ionarges  is  /brik/. &us G2 i s  10 u n i t s  more complex 
than GI, so t h a t  GI w i l l  be  p r e f e r r e d  t o  G2. 
However, t h e r e  a r e  a l s o  some cases  i n  which t h e  
evaluat ion measure as presented i n  "Sound P a t t e r n  of 
Russiann y i e l d s  c o u n t e r i n t u i t i v e  r e s u l t s ,  notably  the  
f  ollowlng example constructed by T, Iq. Lightner. Suppose 
t h a t  i n  some language a l l  morphemes have underlying forms 
with a uniform CVCV.,, shape and t h a t  t h e  most common 
vowel i n  tkie f i rs t  s y l l a b l e  of a morpheme i s  /el, t h e r e  
being 381 morphemes wi th  /e/ i n  the  f irst  sy laab le  ou t  of  
a t o t a l  of 1000 morphemes i n  t h e  whole language. Let G1 
be a grammar i n  which morphemes a r e  represented  in  t h e i r  
usual  CVCV,,, shape and l e t  G2 be a grammar in which t h e  
/e/ is  omitted from the. f irst  s y l l a b l e  of thdse d ic t ionary  
e n t r t e s  which have it, so that  i n s t e a d  of /tepu/ the  
d ic t ionary  would contain /tpu/. If i t  takgs 3 f e a t u r e  
spec i f i ca t ions  t o  d i s  t i n y i s h  /e/ from the  o t h e r  vowels, 
then t he  /e/'s which have been omitted account f o r  
381x3 = 1143 u n i t s  of complexity, I n  t h e  d ic t ionary  forma 
of G2 i t  w i l l  be necessary t o  mark whether the second 
e n T q  
sggment of each d%ctionaryA-is a consonant o r  n o t ,  which 
.. ' 
i s  unnecessary i n  G G2 w i l l  have t o  have a r u l e  which 1 ; 
i n s e r t s  /e/ when, the  second segment i s  a consonant; t h i s  
r u l e  takes 7 f e a t u r e  s p e c i f i c a t i o n s  to  - s t a t e .  Thus G2 w i l l  
be l e s s  complex than GI by 1 1 4 3  - 1000 - 7 = 136 u n i t s  a,nd 
w i l l  be p re fe r red  t o  it. However, un less  t h e r e  i s  some 
morphophopb~ta-' . a l t e r n a t i o n  which demands an /e/- inser t ion 
ru le ,  a d  I assume here  that  t h e r e  i s  none, t h e  "economy" 
of G2 over GI i s  completely spur ious :  t h e  omission of the 
/e/ from the  d ic t ionary  e n t r i e s  c l ea r17  corresponds t o  
no l i n g u i s t i c  r e g u l a r h y  whatever. 
To exclude such spur ious  economies as t h i s ,  Halle has 
propused the fol lowing ref inement  of the  evalua t ion  
measure the  d e f i n i t i o n  economy 
the  phonologica1:rules , . i s  t o  t a k e  precedence over economy 
i n  the  morpheme s t r u c t u r e  r u l e s  and d ic t ionary ,  and 
morpheme ' s t ruc tu re  r u l e s  a r e  allowed only t o  fill i n  
blanks (so t h a t  a r u l e  which i n s e r t e d  a new segment, such 
- .- 
as the /e/-insertion r u l e  above, could n o t  be a morpheme 
s t r u c t u r ~  r u l e  b u t  only a phonological  r u l e ) ,  Under this 
.. 
, . 
new evaluation measure, G2 c0nLains all the phonological 
ru les  of 0, plus W e  /e/-insertion ru1e ;~ds ince  its 
phonological rules a r e  thus 7 u n i t s  more complex, it is  
l e s s  highly valued than GI even though i t s  lexicon I s  
143 units l e s s  complex. It sho;ld be noted t h a t  under 
this revised evaluation measure (of which I make use 
below) ,  the morpheme structure r u l e s  are treated as p a r t  
of the  l e x i c a l  component of the  grammar r a t h e r  than p a r t  
of the  phonological component, as has h i the r to  generally 
been assumed. 
TH3 SEGMENTAL PHONOLOGY OF JAPANESE 
2.1 The strata of vocabulary 
C~msider  the  fol lowing phonet ic  (no t  phonemic 1 ) data :  
P resen t  Negative P o l i t e  p resen t  
' w a i t '  m a c U  matanai ma6 imas~  
c denotes the  d e n t a l  a f f r i c a t e  rtsl, & W e  p a l a t a l i z e d  . (,- 
denta l  s top,  a n d ~  c a p i t a l i z e d  vowel l e t t e r s  vo ice less  
vowels). Accepting f o r  the  moment the  segmentation of 
these  forms i n t o  a stem [maemmat-mad] p l u s  a res idue  
which can be ident i2. ied w i t h  t h e  appropr ia te  i n f l e c t i o n a l  
or  de r iva t iona l  morphemes, l e t  me take  up the quest ions of  
( 1 )  what i s  the  approprfa te  d i c t i o n a r y  en t ry  f o r  the  verb 
stem i n  quest ion? and (2 )  what a r e  t h e  appropr ia t e  r u l e s  
f o r  de r iv ing  the  given f o m s ?  
If a Japanese -verb stem ends i n  a non-grave s top ,  that 
s top  can only be [c)  i n  t h e  p r e s e n l ,  [t] in  t h e  negat ive ,  
and [ b ]  i n  the  p o l i t e  present .  Ill?us i n  t h e  d ic t ionary  
representa t ion ,  the  f i n a l  segment of the stem need only be 
marked as + obs t o  d i s t f n g u f s h  it from o the r  verb stems; ;q 
from t h i s  informatton i t  w i l l  be p o s s i b l e  t o  p r e d i c t  t h e  
1 
exact phonetic f o m  which t h e  stem takes in any environment. 
---_- -- -- __ ____ / 
-.-- --- .- -- 
This e s s e ~ t f  a23-y arhwers t h e  quest ion about the  r l  
1 
a p p r o p r h t e  underlying form. Now t o  t h e  ques t ion  of the  
ru les .  [t], [c], and r 6 ]  d i f f e r  only on the Jakobsonian 
features of sharpness and str idency:  
. , t c b  
shp - - + 
str - -1- - 
The re levant  ru l e s  must thus correctliy assign sharpness 
and str idency t o  the final segment of a  verb stem which 
ends i n  a non-grave stop. If Japanese had only nat ive 
vocabulazg items, t h a t  would be no problem, s ince  i n  the 
native p a r t  of the  vocabulary the  f ea tu re s  of sharpness 
and str idency a r e  non-distinctive: everything i s  [I 
except f o r  consonault.~ before /I/, which a re  sharp, and 
.,- 
d e n t a l ~  before /u/ and denta l  continuants anymere, which 
are [+ str]. Thus i f  there  were only na t ive  voeabulwy 
items, it would su f f i ce  t o  have the (ordered) ru les :  
3 ,  [+ cns] -+ [+ shp]  i n  env. - 
+ obs 
4b r -  grv 1 -3 r +  s t r l  5.n env* + dif [ 
However, there a r e  a lso  the  Sino-Japanese stratum of 
vocabulary (borrowed from Chinese i n  the  middle ages ) and 
the borrowings f rom Western languages, where t h i s  s e t  of 
- -  
-- --- 
rules does no?, work, s i n c e  it-"is p o s s i b l e  60 g e t  sharp - 
consonants before back vowels (e.g., [oda] ' t e a ' )  and t o  
A 
'get non-sharp consonants before /i/ (e,g., [ p a a t i i ]  
). !The exis tence  of such i tems impl ies  t h a t  something 
other  than r u l e s  1-4 w i l l  have t o  be s e t  up t o  p r e d i c t  t h e  
stem-final consonant i n  the  paradigm of [macU]. 
Let me quickly consider  and r e j e c t  a number of 
, 
poss ib le  so lu t ions .  The i n c o r r e c t  s o l u t i o n  corresponding ' 
t o  r u l e s  1-4 e s s e n t i a l l y  involves  t ak ing  t h e  stern a l t e r n a n t  
I n  [tJ as basic  and saying t h a t  [t] becomes [c]  o r  [ & ]  i n  
c e r t a i n  environments. What about tak ing  one of the  o t h e r  
a l t e r n a n t s  as bas ic , say ,  t h e  one i n  [c], m d  saying tha t  
[c] becomes [ b ]  o r  [t] i n  the  r e l evaa t  environments? !I!his 
1:; s o l u t i o ~ l  w i l l ,  of course,  work. However, the  r u l e s  i t  
would require a r e  appreciably more complicated than they 
need t o  be, F i r s t  of a l l ,  a r u l e  would be needed t o  give 
you [ c ]  t o  begin with ( s i n c e  a l l  that i s  marked i n  t h e  
underlying form i s  t h a t  t h e  f i n a l  consonant i s  a non-grave 
Wlen t h e r e  would be a r u l e  saying  t h a t  consonants become 
[- strl before [a] and a r u l e  saying  t h a t  s t r i d e n t  s tops  
become [+ shp] before  [i]. However, t h e  s p e c i f i c a t i o n  of 
s t r idency  in  the  r u l e s  serm-no-oo5fier fiihctTom'i~-fhaii t o  
mark t h a t  t h e  consonant i n  ques t ion  is  a t  the  end of a 
verb stem. If t h e  sharping  r u l e  were changed t o  %he 
equally simple r u l e  t h a t  s lops  a t  the  end of a verb stem 
become sharp before /I/, rule 0 would become superf luous,  
as would the  r u l e  about consonants becoming non-s t r i d e n t  
before /a/ ( s t r idency  would be p red io tab le  by the  same 
r u l e s  as above, 2 and 4) .  Since (at  l e a s t ,  a t  this  s t age  
of the  ana1ys-j.s ) verb stems a r e  the  only morphemes which 
cad in a.consonant ,  an even s impler  s o l u t i o n  would be j u s t  
to  have a r u l e  saying that consonants become sharp i n  t h e  
environment -- & /i/ ( r e c a l l  that & i s  morpheme boundary). 
However, t h e  impnoved s o l u t i o n  thus obtained is  s t i l l  
inadequate i n  t h a t  s tem-final  p o s i t i o n  i s  n o t  t h e  only 
p o s i t i o n  in which sharpness i s  p red ic tab le :  indeed, anywhere 
in  a verb,  a consonant w i l l  be sharp i f  and only i f  it is  
followed by / I / .  Thus t h e  r u l e  could be general ized from 
[+ cns]  -3 [+ shp] i n  env. - 
& 
t 0 
+ cns - [+ shp] i n  env. [+ v e r d  
However, even t h i s  s o l u t i o n  l e a v e s  something t o  be des i red ,  
s ince  verbs m e  n o t  t h e  only category of morphemes i n  which 
sharpness i s  p red ic tab le :  f o r  example, it i s  a l s o  
predfc table  i n  adJec t ives  'and e n c l i t i c s .  I t  would be 
poss ib le  t o  modify the  las t  r u l e  be r ep lac ing  the specifics- 
.................. .... -- .- ................ .......... .......... 
.... - . -- .... .. .- 
t i o n  [+ verb]. by s l i s t  o f  W e  d i f f e r e n t  ca tegor ies  i n  which 
sharpness occurs before /i/. But a much slmpler s o l u t i o n  
would be simply t o  r e k r n  t o  t h e  i d e a  with which I s t a r t e d  
t h i s  discussion,  namely that i t  is t he  n a t i v e  ,Japanese 
p a r t  of the vocabulary in  which sharpness i s  predictiable. 
What I mean i s  t h a t  every morpheme i n  the  language whould 
be supplied with a mark of [+ n a t i v e ]  or r-  n a t i v e ]  and 
t h a t  the r u l e  should be given as 
& 
+ cns cns C+ n a t i q e  - [+ shp l  i n  env. - [I g r j  + d i f  
This so lu t ion  no t  only s i m y l i f i e s  the  sharpness r u l e  but  
a l so  allows f o r  many o t h e r  s i m p l i f i c a t i o n s  i n  -the grammar 
and lexlcon,  s i n c e  the re  a r e  a g r e a t  many o t h e r  phonolog- 
i c a l  c h a r a c t e r i s t i c s  common t o  n a t i v e  morphemes bes ides  
'$he p r e d i c t a b i l i t y  of sharpness.  Furthermore, while t h e r e  
a re  some s y n t a c t i c  ca tegor ies  which only conta in  
phonologically na t ive1  morphemes (verbs,  a d j e c t i v e s ,  
e-111 
Membership i n  the c l a s s  corresponding t o  the f e a t u r e  
[+ n a t i v e ]  i s  based on synchronic cons idera t ions ,  n o t  
h i s t o r f  c a l  considerat1,ons. FChile t h e r e  a r e  a f e w  
Western loan  elements which have become verb stems, e.g., 
demoru t o  demonstrate ' , they a r e  phonologically 
----I 
i n d i s t b g u i s h a b l e  from h i s t o r i c a l l y  n a t i v e  items and 
would be marked [+ n a t i v e ] ;  s i m i l a r l y ,  t n e  anecdote 
r e l a t e d  -. - - . i n  - -- Martin -- i n d i c a t e s  - t h a t  the  loan word 
miruku -- 'milk1 i s  ph6nological ly  na t ive .  Class i fy ing  
morphemes i n t o  " n c t i  ve It -and "non-native " on the  b a s i s  
of t h e i r  phonological behavior i s  b a s i c a l l y  no 
enc l i t i c s ) ,  most syntact ic  categories contain both nat ive  
and non-native morphemes, TJnless there  is  some way of 
distfnguishing the nat ive  from the  non-native members of 
these c lasses ,  it w i l l  be necessary t o  mark the  nat ive  
members with enough information t o  take care of a l l  
contrasts wh-ich can occur i n  the e n t i r e  vocabulary, 
non-native as we21 as nat ive;  t h i s  would include the 
sharpness contras t ,  the g /g  cont ras t ,  and the p/q/h 
contrast. I w i l l  show l a t e r  t h a t  none of these contras ts  
need be marked in the s ic t ionazy  entry  of a na t ive  
morpheme; thus marking +orpheme [+ na t ive]  allows one 
-- _ 
t o  o m i t  from i t s  dict ionary en t ry  a l l  sharpness specif ica-  
tLons, the nasa l i t y  spec i f ica t ion  of ve l a r  s tops ,  and the 
continuaace specif  i c a % i o ~  of grave obstruents ,  If one 
were no t  to  use the  morpheme-feature of nat iveness,  these 
fea ture  spec i f ica t ions  could only be omitted from the 
representations of morphemes of those syn tac t ic  categories 
- - -  
d i f f e r en t  from c lass i fy ing  nouns in to  "first declension", 
"second declension", e t c ,  on the  b a s i s  of what t h e i r  
paradigms look l i k e ,  If the  Latin t h i rd  declension 
consisted jus t  of borrowS,llgs from Etruscan, one would be 
able t o  speak of HEtruscan nouns" ins tead of "third 
. - - - - -- -- -- 
- -- 
declension nounst1. Pr descr ip t ion which used the  fo rmer  
term would d i f f e r  only terminologically from one which 
used the l a t t e r ,  
which f or tu. i tously happen t o  con ta in  only n a t i v e  morphemes, 
I thus replace r u l e s  1-4 by the  f o l lo tdng r u l e s  r 
l a  I: ] - 1- str] 
I b [c n a t i v e ]  -9 [- shp] 
2 
Y cns 
3a [+ n a t i v e  
It a c t u a l l y  w i l l  be n e c e s s a m  t o  s p l i t  t h e  vocabulary 
up i n t o  f o u r  p a r t s ,  n o t  two: n a t i v e ,  Sino-~apanese,  
o n o m a t o p o e i ~ ,  and foreign.  To see t h i s ,  cons ider  the  
behavior of [p], [h], and rq] (which I w i l l  henceforth 
wr i te  a s  [f]  ' f o r  ease '  of typingQ. In f o r e i g n  morphemes 
these th ree  i tems a r e  mutually c o n t r a s t i v e  : [ p a a t i i g  
'par ty '  , [haapu] 'harp ' , [f a&izumu] ' fascism?, I n  onomato- 
poeia, [h] aad [ f ]  do n o t  c o n t r a s t ,  s ince  [f] occurs only 
before [u] and [h] only elsewhere; bu t  h/r" c o n t r a s t s  with 
[p] : harahara ' trembling , parapara  ' f a l l i n g  i n  drops ' . 
m 
O2j Yor w a n t  of s b e t t e r  term, I w i l l  u se  with some 
re luc tance  t h e  t r a d i t i o n a l  des ignat ion  "onomatopoeiat', 
Japanese 'tonomatopoeia't d i f f e r  from English onomatopoeia 
-%hat they a r e  aciwrtm-anti may r e f e r  t b  any aspect  
(v i sua l ,  emotional, e t c ,  ) r a t h e r  than j u s t  the  sound 
of the a c t i v i t y  involved. 
- - .-"-- 
In the remaining ca tegor ies  (Sino-Japanese. and n a t i v e  
morphemes), the re  is no need t o  d i s t i n g u i s h  between p ,  f, 
and h i n  tlie lexicon:  they can a l l  be represented t h e  same 
way and r u l e s  given which w i l l  c o r r e c t l y  p r e d i c t  whether 
a given occurrence of %he i tem in quest ion will be 
pronounced [p], [h], or  [f]. F i r s t  of a l l ,  [h] and [ f ]  
stand i n  the wane complementary d i s t r i b u t i o n  as i n  the  
aase of onomatopoeia: [f ] only before [u], [h] only 
elsewhere. I n  t h e  morpheme c l a s s e s  under d iscuss ion ,  [p] 
occurs only geminate o r  a f t e r  t h e  " sy l l ab ic  nasa l t t .  If 
h/f were impossible i n  those two p o s i t i o n s ,  my conclusion 
would be es tabl i shed .  In r e a l i t y ,  however, h/f - can fo l low 
the s y l l a b i c  n a s a l ,  so that [p] and [h/f 1 a r e  n o t  i n  
"phonemic" complementary d i s t r i b u t i o n .  But while the  
phonetic environment i s  n o t  s u f f i c i e n t  t o  decide whether 
a segment preceded by the  s y l l a b i c  n a s a l  w i l l  be [p] o r  
[h/f], i f  one i s  allowed t o  look a t  the  s y n t a c t i c  
environment as we l l ,  he caa t e l l  whether [p] 0 4  [h/f ] - 
w i l l  a r i se .  S p e c i f i c a l l y ,  except  f o r  numeral compounds wi th  
 on ' four '  (e.g., yonhiki 'four (animals) ' ) and redupl ica-  
t ions  l i k e  hasihan 'half and ha l f1 ,  [p] occurs a f t e r  the  
I_
syllabic n a s a l  p r e c i s e l y  when t h e  [np] cornpination is  i n  
-- - 
the "innermost l a y e r  of compounding". Thus one g e t s  [p] i n  
the following eompolznds : 
compound 
sanpo 'stroll' 
dengunsitu ' s ta rchy mat t e r  ' 
den p 
but [h] i n  the  fol lowing compounds: A 
eizenhi  ' c o s t  of bu i ld ing  
and r e p a i r i n g  ' A \  e i  zen h i  
kin-hon-1 'go ld  s tandard ' 
kin hon i 
sinhatumei 'new %nvenL1on1 0 
s i n  hatu mei 
From full syn$actic information one thus can always p r e d i c t  
whether a given segment w i l l  be r e a l i z e d  as [p], [h], o r  [f]. 
In a l l  f o u r  of these  strata of vocabulary, the o t h e r  
vo ice less  non-shd'Pp o b s t m e n t s  which it w i l l  be necessary 
t o  distinguish in  d ic t iouary  e n t r i e s  w i l l  be t, s ,  and k. 
The complete system of v o i c e l e s s  obs t r u e n t s  f o r  each 
stratum, together  wiW a non-x~dundant s e t  of f e a t u r e  
s p e c i f i c a t i o n s  d i s t ingu i sh ing  between them 3-11 each case 
n a t i v e  m d  
Sino- Japanese onomatopoeia fo re ign  
p t k s  p t k s f/h p t k f s h  
grv  + - + - + - + - +  + - + - k g +  
d i f +  - + +  + - 4 -  - 
c n t  - + - -  + +  - - - - I . + +  
Note t h a t  f o r  n a t i v e  and Sino-Japanese morphemes, 
continuance only needs t o  be marked f o r  d e n t a l s ;  f o r  
onomatopoeia it must be marked f o r  d e n t a l s  and l a b i a l s  b u t  
9s predic table  f o r  ve la r s  ([f/h] counts as a l a b i a l  i n  the  
d lc  ti onary e n t r i e s  ) ; f o r  f o r e i g n  morphemes must be 
marked in a l l  vo ice less  obs t ruen t s .  
It i s  import&t t o  keep i n  mind throughout what w i l l  
follow t h a t  
s t r a t a ,  I 
while I am s p l i t t i n g  the  lex icon i n t o  four  
s p l i t  t he  i n  four .  Rules may, 
course, make .  re ference  t o  t h e  i n f  o m a t i o n  a s  to  whicli 
stratum of vocabulary a morpheme belongs t o ,  b u t  s ince  
morphemes of the d i f f e r e n t  s trata can combine with g r e a t  
freedom, hthe r e s u l t l n g  r u l e s  must form one grammar and 
not  four. Note i n  p a z t i c u l a r  that  a s p e c i f i c a t i o n  of 
1- fore ign]  i n  a r u l e  r e f e r s  only t o  t h a t  p a r t i c u l a r  
segment; the o t h e r  segments t o  which the  r u l e  r e f e r s  need 
not  belong t o  t h a t  s t ratum of vocabulary. 
2.2 Miscellaneous problems 
Before showing how t h e  var ious  segments a r e  t o  be 
represented by f e a t u r e s  i n  t h e  lex icon,  I must f i r s t  
discuss some problems involveG i n  t h e  analys is .  The f i r s t  
of these i s  the  problem of p a l a t a l i z a t i o n .  The Hepburn 
system of rornanization' (which i s  used I n  v i r t u a l l y  a l l  
rommized dict ionar$es and many textbooks)  uses  the symbols 
shy  ch, and Q t o  denote, p a l a t a l i z e d  d e n t a l  obs t ruents ,  
- -
Phonetically these  a r e  i d e n t i c a l  t o  t h e  P o l i s h  sounds 
wr i t ten  &, ,- &, and & in s tandard  orthography. The Hepburn 
system i n  add i t ion  uses  t h e  combinations py, ky, by, gy, 
hy, my, ny, ry t o  denote p a l a t a l i z e d  counterpar ts  of p ,  
k, b y  g, h, m, n ,  r. In the  o t h e r  systems of romavlization 
which have any currency, the  Nat ional  Romanization (kokutei  
roomaji) and the almost i d e n t i c a l  Bloch-Jorden romanization 
. L. 
% ,  
(see Jorden) , t h e  p a l a t a l i z e d  d e n t a l  obs t ruen t s  a r e  t r e a t e d  
p a r a l l e l  to  the  o t h e r  p a l a t a l i z e d  consonants an& 
represented sy, ty, zy. 
Bloch In 1950 r e j e c t s  the  "neat and systematic  Nat ional  
Romanization" which he had used before ,  s t a t i n g  that t h e  
Hepburn Romanization, tfunsystematic and cumbersome as it 
seems t o  be,  is  t h e  one t h a t  t u r n s  ou t  t o  be c l o s e r  t o  a 
phonemic notat ion".  What f o r c e s  Bloch t o  rppresent  s y ,  ty, 
and zy as wit items but  ky, gy, etc .  as c l u s t e r s ,  as In 
the Hepburn romanization, i s  t h e  very low-level phonetic 
f a c t  t h a t  the  Japanese p a l a t a l i z e d  d e n t a l s  a r e  phone t i ca l ly  
i d e n t i c a l  t o  the  P o l i s h  3 ,  6, dk r a t h e r  than t o  t h e  Russian 
s , ,  t,, d , .  This h a d ' t h e  consequence that Bloch w a s  
unable t o  say that these  iJiems were phone t i ca l ly  sequences 
of two segments, although he w a s  a b l e  t o  make such an 
asser t ion i n  the case 'of py, ky, e tc ,  , where he could 
iden t i fy  the sound between the  re lease  of the consonant 
and the on8 e t  of the following aowel with [y] , .If sy , %y, 
zy had had the "Russian" sounds instead of the l i ~ o l i s h w  
sounds, Bloch would presumably have been able t o  analyse 
them as  sy, ty ,  dy, and would thus have had a 
transcf i p  t ion  l i k e  the National Romanization, This 
e x a q l e  i l l u s t r a e e s  a maJor  de fec t  of attempts t o  define 
the phonemes of a language as the  en t iMes  which r e s u l t  
from some fixed procedure f o r  analyzing phonetic data ,  
namely t h a t  the r e s u l t s  can be changed sharply by quite 
minor differences i n  allophonics: two Japanese d i a l ec t s  
which d i f fe red  only to  the  exten& t h a t  the  one had "Russian 
pala ta l ized denta lsn3 where the  other  had 17Polish 
pala ta l ized dentals1'  would be given d i f f e r e n t  phonemic 
inventories acoording t o  Blocht s de f in i t i on  of the phoneme. 
It Should a lso  be pointed out  t h a t  the d i f ference  between 
the  two types of pa la ta l i zed  den ta l s  i s  "subfea-tural": 
i n  grammars of Po l i sh  and Ptussfavl the Bolish [ b ]  and the 
Russian I t ,  ] would be given the  same f ea tu re  representa- 
t ion;  the phonetfc difference between them would only 
appear i n  the lrleature i n t e r p r e t a t i o n  ru les  'I which convert 
the fea ture  spec i f ica t ions  i n t o  ranges o f  p'hysical 
- 1  1 
3 ,  Some Shikoku d ia l ec t s  i n  f a c t  have 'Qussian 
pala ta l ized denta ls  (see Polivanov [2] ) . 
.:i. 
v a r i a b l e s ,  
I thus  w i l l  t r e a t  Japanese  as simply havlng two 
s e r i e s  of consonants:  p l a i n  (p, t, k,  s ,  . . .) and 
p a l a t a l i z e d  (py, .&y, By, ay, . , .). I n  n a t i v e  morphemes, 
as I po in ted  o u t  above, p a l a t a l i z a t i o n  i s  p r e d i c t a b l e :  a 
consonant i s  [+ shp]  be fo re  /i/ and [- shp] elsewhere,  
However, the d i s t r i b u t i o n  03 t h e s e  two s e r i e s  i n  Sino- 
Japanese morphemes i s  somewhat p e c u l i a r .  Indeed,  Tmbetzkoy 
c i t e s  i t  i n  Grundzdge (pa  208) as an example of a patho- 
l o g i c a l  k ind  of n e u t r a l i z a t i o n ,  namely n e u 9 r a l i z a t i o n  m i c h  
is a s s i m i l a t i v e  i n  one environment and d i s s i m i l a t i v e  i n  
another .  S p e c i f i c a l l y ,  wh i l e  bo th  s e r i e s  can occur  be fo re  
/a, o,./ u/, only . t h e  p a l a t a l i z e d  consonants can occur  before  
/i/ and only  t h e  p l a i n  consonants  can occur  before  /e/. 
I am going t o  p r e s e n t  a r e - a n a l y s i s  of t h e  sound 
system of  Japanese i n  which t h e  d i s t r i b u t i o n  of p a l a t a l i z e d  
and p l a i n  consonants  ceases  t o  e x h i b i t  t h e  pathology which 
Trubetzkoy saw i n  it. This r e a n a l y s i s  comes c l o s e  t o  s ~ g i a g  
tha t  /i/ and /e/ a r e  i n  complementary d i s t r i b u t i o n .  4 
and /e/ could occur  on ly  a f t e r  a consonant  they ;indeed 
1 
would be in complementary d i s t r i b u t i o n ,  s i n c e  Bo&h t h e  
x- 
p a l a t a l i z a t i o n  of t h e  consonant one could  t e l l  whether /i/ 
- -4- ) m e  i d e a  which I p r e s e n t  h e r e  was mentioned i n  a 
f o o t n o t e  i n  Bloch [I] i n  1946. 
I 
o r  /e/ followed, However, they a re  n o t  q u i t e  i n  complement- 
ary d i s t r i b u t i o n ,  s i n c e  both can occur I n i t i a l l y ,  and the re  
are minimal p a i r s  such as .- e k i  ' p r o f i t 1 ,  ' reg ion ' ,  /Y/ 
also  has a somewliat r e s t r i c t e d  d i s t r i b u t i o n :  i t  can occur 
before /a, 0 ,  u/ but  n o t  before /i, e/, Suppose that 
s y l l a b l e - i n i t i a l  /i/ were i n t e r p r e t e d  as i f  i t  had a /y/ 
In f ront  of it, i , e , ,  as /yi/. Then /i/ and /e/ would 
indeed be i n  complementary d i s t r i b u t i o n :  /i/ would occur 
only a f t e r  a p q l a t a l i z e d  consonant o r  /y/, /e/ only 
elsewhere . 
Lumping /i/ a d  /e/ toge the r  in  a s i n g l e  phoneme and 
c a l l i n g  i t ,  say ,  /i/, thus  would y i e l d  f o r  t h e  Sino- 
Japanese vocabulary a f our-vowel system /i, a, o ,  u/ p l u s  
p a r a l l e l  s e r i e s  of p l a i n  and p a l a t a l i z e d  consonants whose 
occurrence before these  vowels i s  completely f r e e .  The 
/i/ i n  underlying forms w i l l  t a k e  t h e  phonet ic  form [i] 
when i t  is  preceded by a p a l a t a l i z e d  consonant or  [y] and 
w i l l  take the  phonetic form re]  when i t  i s  preceded by a 
p l a i n  consonant o r  no consonant a t  a l l ,  This suggests  the  
proportion: p a l a t a l i z e d  consonant i s  t o  p l a i n  consonant 
as /y/ i s  t o  nothing, This i n  t u r n  would suggest  t h a t  the  
absence of an i n i t i a l  consonant be i n t e r p r e t e d  as the  
"unpalatali2ed counte.rpartn of  /y/ and represented  as a 
[- shp] g l i d e ,  as a g a i n s t  /y/, which would be a [+ shp] 
glide.  Such an ana lys i s  has  been suggested by Ha t to r i  
[ I ,  31, who would t r a n s c r i b e  t h e  word fox 'phonology1 as 
/ ' o i ' i ~ r o n / ,  / I /  being h i s  symbol for the " g l o t t a l  
consrtiriction" phoneme, whose p a l a t a l i z e d  counterpar t  i s  
/y/. Phonet ical ly ,  the  g l o t t a l  cons t r i c  t l o n  phoneme (which 
I w i l l  henceforth w r i t e  /?/ r a t h e r  than /'/, t o  avoid 
confusion wi th  my accentuat ion mark) is  p r e c i s e l y  t h a t :  a 
g l o t t a l  c o n s t r i c t i o n ,  and se rves  as the  phonet ic  d i s t i n c t i o n  
between such minimal p a i r s  as [ suur i ]  'mathematical 
p r i n c i p l e ' ,  [suhxri]  'v inegar  vendor'.  Qr f i r s t  glance,  
wr i t ing  g l o t t a l  c o n s t r i c t i o n  i n  phonemic t r a n s c r i p t i o n s  of 
Japauese seems to be j u s t  as hn%nhkit ive as w r i t i n g  g l o t t a l  
s t o p s  i n  phonemic t r a n s c r i p t i o n s  of English: j u s t  as the 
English words which b e & h  phone t i ca l ly  with g l o t t a l  s t o p s  
can be represented as beginning with vowels and the  g l o t t a l  
stops i n s e r t e d  by r u l e s ,  so  a l s o  the  Japanese morphemes 
whrch begin w i t h  g l o t t a l  c o n s t r i c t i o n  could be represented 
as beginning wi th  vowels and t h e  g l o t t a l  c o n s t r i c t i o n s  
inser ted  by r u l e s .  However, the  s i t u a t i o n s  i n  Japanese and 
English a c t u a l l y  are very d i f f e r e n t .  I n  English a word has  
an a l t e r n a n t  with a . g l o t t a l  s t o p  f f and only if 
it  a l s o  has an a l t e m a n t  without  that g l o t t a l  s top:  the  
a l t e r n a n t  wi th  t h e  g l o t t a l  s t o p  occurs i n  p h r a s e - i n i t i a l  
positLon, t h e  o the r  a l t e r n a n t  elsewhere. Thus Ebglish must 
be supplied with a rule which y i e l d s  a /?/@ jd a l t e r n a t i o n ,  
%.em, e i t h e r  a /?/-insertion r u l e  or a /?/-deletion r u l e ,  
Ei ther  r u l e  is  j u s t  as complicated t o  s t a t e ,  so  t h a t  
(asswaing &hat title absence of g l o t t a l  s tops  i n  the  
underlying forms would n o t  complicate the  r u l e s ) ,  the  
, 
solu t ion  with the  ?/?/-insertion r u l e  and underlying forms 
without i n i t i a l  g l o t t a l  s t o p s  would give a t  l e a s t  as 
simple a s e t  of p b p h & p $ ~ n a ~ ~ c  r u l e s  as the  o ther  so lu t ion .  
Since it would requ i re  l e s s  information to  be marked in t he  
dict ionary e n t r i e s  it would then  be preferrat% t o  the  o t h e r  
so lu t ion ,  so  that a grammar of English would have t o  
involve under ly ing  Terms without  i n i t i a l  /?/. But i n  
Japanese, on t h e  o the r  hand, t h e r e  i s  no a l t e r n a t i o n  of 
i n i t i a l  /?/ 'with zero : morphemes which have an i n i t i a l  /?/ 
when p h r a s e - i n i t i a l  r e t a i n  i t  when they a r e  preceded by 
other morphemes. Thus t h e r e  i s  no need f o r  a phonological 
ru le  which i n s e r t s  /?/ before k n i t i a l  vowels i n  Japanese 
any more than the re  is  a need f o r  a phonological r u l e  
which i n s e r t s  /e/ between consonants i n  Ligh-tner's 
' 
example. Consequently, the  eva lua t ion  procedure w i l l  
p refer  a grammar of Japanese i n  which /?/ i s  represented " 
i n  the d ic t ionary  e n t r i e s  of  those  morphemes which begin 
with i t  phoiet ical ly . .  I w i l l  t hus  assume h e n c e f o r t i  t h a t  
Japanese d ic t ionary  e n t r i e s  may involve a segment /?/ -.* , 
P* 
Which d i f f e r s  f r o m  /y/ only on t h e  f e a t u r e  of shazpness 
ti (/?/ is [- shp] and /y/ [+ shp]).  A s  a piece of s t q s t i c a l  ,.,. 
I 
evidence f o r  saying that /?am/ begins with /?/ r a the r  
than with /a/, etc., I might c i t e  the  f a c t  t h a t  Japanese 
has roughly as many words beginning with /?/ o r  /y/ a s  i t  
has beginning with any of the more frequent  consonants. 
The following a re  the numbers of pages taken up in 
Kenkyuusha's " ~ e w  L i t t l e  Japanese-hkglish Dictionary" by 
words with various initials : 
/k/ /ky/ 103 pages 
$/ and /sy/ 89 
/?/ and /Y/ 87 
/t/ /*Y/ 95 
/h/ and /h~/ 56 
I now have arr ived a t  an ana lys i s  i n  which Sino- 
Japanese morphemes a r e  t r ea t ed  as having a f our-vowel 
- 
-_ 
system and distinctive pa la ta l i za t ion .  My e a r l f e r  treatment 
of nat ive  morphemes involved a Tive-vowel system and r u l e s  
by which pa l a t a l i za t i on  was completely predictable.  W i l l  
the analysis  I give t o  Sino-Japanese morphemes force  a 
change in my analys is  of na t ive  morphemes? For example, 
would it simplify things to t r e a t  na t ive  morphemes as i f  
they had a four-vowel system and mark the  pa l a t a l i za t i on  
of the consonant r a the r  than the  diffuseness' of the  vowel 
in sequences of consonant followed by f r o n t  vowel? If 
consonant followed by a f r o n t  vowel only occurred within a 
morpheme, the change t o  a four-vowel system would shorten 
the rules somewhat, albeit not  by an overwhelming amoun-t.5 
However, there are sequences of morpheme-f ina l  consonant 
followed by morpheme-initial f r on t  vowel, and i t  is %he 
diffuseness of the vowel i n  these  qequences which determines 
the pa la t a l i za t i on  of  the consonant, rather than vice versa, 
The gramniar w i l l  thus be simpler i f  I assume a 4-votrel 
systen fo r  Sino-Japanese morphemes and a 5-vowel system for 
nat ive  morphemes : 
Sino-Jafianese na t ive  
i / e  a o u i e a o u  
dif .I. - - + + I l l + .  
grv - ... ,.+. . + - - + + +  
cmp + - -.. 4- - 
The following r u l e s  fill in the blanks of these vowels and 
a d j u s t  the sharpness o f  consonants: 
1. [+ native] --> [- shp] 
-+ r- d i f ]  i n  env. [- shpl <,- 
e - . ~  --
- cns 5. [+ cne] --> [+ shpl in env. -1, dif\ 
-. 9 
- .  
5, I*..refar, of course, t o  a grammar of the' efi' rvl t i r e  language 
and not  Jus t  of the  native p a r t ,  The sets of rules which I 
am comparing must cover the behavior of morphemes of a11 
One problem s t i l l  remains, namely t h a t  of the  
d i s t r i b u t i o n  of /y/ i n  n a t i v e  morphemes. My e a r l i e r  s t a t e -  
ment t h a t  p a l a t a l i z e d  consonants i n  n a t i v e  morphemes only 
occur before /i/ does n o t  hold f o r  /y/, which, while 
pa la ta l i zed ,  can occur before /u, o,  a/ even 'in n a t i v e  
I morphemes (yuki 'snow', yoru evenlng, yak- ' t o  roast1) .  
In i t s  p resen t  form r u l e  1 would e l iminate  the  c o n t r a s t  
between /y /  and /?/ i n  such morphemes; thus  r u l e  1 must 
be revised so as n o t  t o  apply t o  /y/. Assuming that /y/ 
is represented as a g l iQe  i e ,  as [I ::I), r u l e  1 can 
be changed t o  
+ cns ' [+ n a t i v e  I --> C- s h ~ l  
( the  f a c t  t h a t  t h e  e a r l i e r  ve r s ion  of r u l e  1 a l s o  made 
vowels [- shp] but t h i s  one does n6t i s  of no consequence, 
s ince subsequent r u l e s  never make reference  t o  the  sharpness 
of vowels ) . The f a c t  that /y/ can n o t '  occur before /i/ o r  
/e/- i n  n a t i v e  words must a l s o  be accounted f o r .  The 
s implest  way of doing t h i s  i s  t o  change r u l e  5 t o  read  
5 '  $ ens]] -3 [d shp]  i n  env. - 
- voc 
i.e., non-vowels become p a l a t a l i z e d  before  /i/ and p l a i n  
before /e/. Suppose that before  an i n i t i a l  f r o n t  vowel i n  
na t ive  morphemes one writes [' with no sharpness 
- VOC 
Specif icat ion.  Rule 5' w i l l  make that segment /y/ before  
/I/ and /?/ before /e/. Recall now thaf i n  Sino-Japanese 
" - 
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norphemes tho s y l l a b l e s  /i/ and /e/ a r e  each represented 
i n  the d ic t ionary  as a sequence of two segments, the  first 
of which i s  /y/ o r  /?/ and the second of which i s  /ij. 
Rule 4 lowers / i /  t o  /e/ when preceded by /?/ i n  a Sino- 
Japanese morpheme, tIius y i e l d i n g  /yi/ and /?e/. Since 
these two s y l l a b l e s  d i f f e r  phone t i ca l ly  only i n  the  vowel 
arid no t  i n  the onse t  of  the  s y l l a b l e ,  a l a t e r  r u l e  must 
convert /y/ i n t o  /?/ before  /I/. If t h i s  r u l e  app l i e s  n o t  
I only t o  Sino-Japanese morphemes bu t  t o  n a t i v e  morphemes as 
- well,  i t  w i l l  a l s o  e l iminate  the  /y/ before /i/ there.  Thus 
the small changes which I made in r u l e s  1 and 5 w i l l  s u f f i c e  
t o  y i e l d  the  c o r r e c t  d i s t r i b u t i o n  of /y/. 
Let me now r e t u r n  ibo t he  consonant system, Above I 
gave a r u l e  which converts  /p/ i n t o  /h/ i n  n a t i v e  and 
k Sino-Japanese morphemes. This r u l e  n o t  only accounts f o r  
the r e s t r i c t i o n s  I s t a t e d  on t h e  d i s t r i b u t i o n  of [p] and 
[h/r"l (which I w i l l  henceforth w r i t e  s i m p l ~  as [h]) b u t  a l s o  
for t he  well-known p-h a l t e r n a t i o n ,  f o r  example, i p p i k i  
' one (animal@ , gohiki  - ' f i v e  (animals ) ' ; bung= ' grammar ' , 
hoor i tu  - ' l a w ' .  The underlying rep resen ta t ions  a r e  
i t ,  hle 'pflci bun & poo 
go & p i k i  poo & r i t u  
In the second l i n e  the /p/'s are in  t h e  environment where 
p-+h,  but  n o t  I n  t h e  f i r s t  l i n e ,  where they seay /p/'sm 
The dis t r ibu t ion  of [h] i n  non-foreign words i s  even 
more ~ e s t r i c t e d  than I indicated, Specif ica l ly ,  except f o r  
the 10 tvords l i s t e d  below, in te rvoca l ic  [h] only occurs a t  
the beginning of one of the elements of a compound, The 
following are  $he remaining items i n  which an Intervocalic  
ahen 'opium' 
ahirm 'duckD 
haha "mother' 
h i h i  'baboon1 
hoho 'cheek' 
kehal 'sign'  
kuhuu 'scheme ' 
nihon ' ~ a p a n '  
roha ' g r a t i s '  
yahari ' as  expected' 
While these words a r e  n o t  obviously compounds, they a r e  no t  
'3 
,* i? 
1 & 
.7j obeiously monomorphemic e i t he r .  Ahen, ahiru, kehai , kuhuu, 3 
51 nihon, and yahari  h i s t o r i c a l l y  are compounds and a r e  a l l  
wri t ten with two characters  I n  the  standard orthography, 
However, they involve components which e i t h e r  have f a l l e n  
out -of the language ( the  OW h i r u  of *- ah i ru)  or take a unique 
form i n  these compounds ( the  n i  - of nihon takes the form n f t ,  
o r  - n i t i  i n  o ther  compounds), Haha, h i h i ,  and hoho evidently 
display a reduplicat ion,  but  t he  corresponding unreduplic- 
ated forms do no t  occur, The remaining word -Im roha i s  a 
peculiar kind of spe l l i ng  pronunciation which a r i s e s  from 
the character (pro~oouncced tada  ' g r a t i s  ' ) '  being s p l i t  
in to  *the katalcana characters  0 /PO/ and '\/ha/, I n  view . 
of the f a c t  t h a t  if these  t en  words were i n t e r p r e t e d  a s  
monomorphemic they would be the only non-coqpunds which 
had an in te rvoca l i c  /h/, I w i l l  say  t h a t  phonologically 
they a r e  compounds and w i l l  r e p r e s e n t  them i n  t h e  lex icon 
the same way as o the r  non-productive conpounds, i.e., a 
compound boundary P i l l  be mwked i n  the  l ex icon  between 
the ~ F T O  "components", It w i l l  then be necessary .to have 
a r u l e  srhicli excludes i n t e r v o c a l i c  /h/ except a t  ; - 
boundary. I propose a r u l e  of rank : which converts  /h/ 
i n t o  g l o t t a l  cons t r i c t ion .  Since t h i s  r u l e  i s  of  rank :, 
the /h/ of hoo :hoo is  r e t a i n e d ,  but  tape  & ru -3 
tahe. 6 m I - )  t a?e  & ru.  
Consider now Japanese [w). The extremely l i m i t e d  
d i s t r i b u t i o n  of [w] i n  Japanese i s  a well-known item of 
l i n g u i s t i c  f o l k l o r e :  [w] can only occur  before the  vowel 
[a] , Moreover, [w) i s  t h e  only Japanese non2vowel which 
has no p a l a t a l i z e d  counterpar t :  t h e r e  i s  no ++[wya]. A s  a 
r e s u l t ,  i n  t h e  t a b l e s  of the morae of Japanese such as a r e  
given i n  H a t t o r i  [ I ,  37, t h e r e  i s  no p l a c e  where /wa/ 
r e a l l y  f i t s ,  and i t  i s  s i m p  l y  i t s e l f  (Hat tor i  
includes it i n  the  'row /?e, ?a, ?o, ?u, ? i ,  ya ,  yo, yu, wa/, 
but  t h a t  row i s  one longer  than the  o t h e r  rows of the  t a b l e :  
the t l ~ - c o l m i m l l  conta ins  only /wa/). 
Note the fol lowing r e s t r i c t i o n s  on vowel sequences : 
unless  a t  l e a s t  :-juncture in te rvenes ,  a sequence +;ua, +tea, 
+sea, %a ( o r  r a t h e r ,  *u?a, ++o?a, *e?a, ++i?a) carnot  occur, 
although v i r t u a l l y  a l l  o the r  vowel sequences occur,  
Moreover, the  sequence [aa] i s  extremely r a r e :  i n  the  n a t i v e  
and SinomJapanese s t r a t a  of vocabulary it occurs only i n  
honor i f i c  names f o r  members of the  family : o-lcaa-san 
'mother', o-baa-sau 'grandmother'. Indeed, i n  t h i s  
semantic-syntactic category, monosyllabic stems a r e  always 
long: o-too-sazi ' fa-ther ' , o-zii-san 'grandfather  I ,  
o-nee-saa ' e l d e r  s i s t e r  ' , o-nii-san ' e l d e r  b ro the r '  .' 
IJIoreover, a l l  these  words have accented stems, It  w i l l  be 
necessary f o r  a grammar t o  con ta in  r u l e s  which impose 
these two r e s t r i c t i o n s  on Japanese honor i f i c s .  The 
requirement t h a t  honor i f i c  monosyllabic family r e l a t i o n  
names have long vowels and be accented corresponds simply 
t o  a r u l e  which geminates t h e  vow21 o f '  a monosyllabic 
stem which i s  marked [+ and marks the  
+ f a m .  r e l ,  
s y l l a b l e  [+ acc]. A s  f o r  t h e  exclusion of vowel sequences 
ending i n  /a/ ( o t h e r  than those c rea ted  by the  preceding 
r u l e ) ,  I propose t o  combine t h a t  r e s t r i c t i o n  w i t h  the  
I - 
6, t he  -- o s i  and .- oba of ozi-san 'uncle '  and oba-san t aun t '  
a r e  d i s y l l a b i c  stems r a t h e r  than h o n o r i f i c  p r e f i x  p l u s  
monosyllabic stem, . s i n c e  t h e r e  i s  no f o& without the  
/o/ and s fnce  and oba a r e  used even i n  non-honorific 
contexts.  
r e s t r i c t i o n s  on the  occurrence of /w/ and s t a t e  a r u l e  
by which g l o t t a l  constrioCion i s  converted i n t o  /w/ in  
the envi roment  V-a . Since morpheme-internal g l o t t a l  
cons t r i c t ion  can be assumed t o  come from $p/ v i a  /h/, 
t h i s  means t h a t  morpheme-Uternal /w/'s can be represented 
by /P/ W the  d ic t ionary .  e g  ' r f v e r '  , f o r  example, 
would be represented as /kapa/. In  add i t ion  t o  explaining 
the r e s t r i c t i o n s  i n  quest ion,  th is  r u l e  a l s o  sheds l ight  
on a number 'of doublets  such as ba?ai/bawai ' case1 ,  and 
kehai/lcewai ' s ign ' .  The f i rs t  member of each doublet  i s  
phonologically a compound, so t h a t  /?/ i s  n o t  converted 
i n t o  /w/ and /h/ i s  mot dsfbv&~ted  i n t o  /?/. The second 
member of each doublet  is phonological ly  a u n i t ,  so t h a t  
/h/ becomes I?/ ,  /?/ becomes /w/, and t h e  forms -9 bawai 
kehai r e s u l t ,  This r u l e  i s  a l s o  involved i n  the /w, p ,  b/ 
i- 
a l t e r n a t i o n  i n  i t i w a  'one ( b i r d )  ' , sanba ' t h r e e  ( b i r d s )  I ,  
zippa ' t e n  ( b i r d s )  I .  T h i s  a l t e r n a t i o n  is ,  o f  course,  an  
i r r e g u l a r i t y ,  bu t  t h e  i r r e g u l a B i t y  c o n s i s t s  only i n  t h e  
l o s s  of f; l between the numeral and /pa/, so  that / i t i :pa /  
i s  replaced by / i t i & w a / ,  ~ r h i c h  i s  converted through t h e  
s t a g e s  it1 & ha and iti & ?a i n t o  iti & wa. 
While these  cons idera t ions  e m i n a t e  morpheme-internal 
/w/'s f r o m  d ic t ionary .  e n t r i e s ,  morpheme-ini'tial /w/'s s t i l l  
remain and w i l l  have t o  be represe.nted somehow, s i n c e  the re  
a re  such minimal p a i r s  as ?akai 'red', wakai tyoungl. I 
propose t r e a t i n g  the  i n i t i a l  /w/ of wakai somewhat l i k e  
/y/: i f  /y/ i s  a p a l a t a l i z e d  g l o t t a l  c o n s t r i c t i o n ,  then 
/w/ w i l l  be a l a b i a l i z e d  ([+ f l t ] )  g l o t t a l  cons t r i c t ion .  
This i n t e r p r e t a t i o n  allows the  /?/-- /w/ r u l e  t o  assume the 
following simple f o m :  
-a M f l t]  i n  env. 1- cns] cns 
- F cq l*  
In t h e  Western d i a l e c t s  which preserve  the old labio-velar  
s e r i e s  of consonants (which has coalesced wi th  the  v e l a r s  
i n  standard Japanese) ,  t h e  f e a t u r e  of f l a t n e s s  w i l l  be 
needed n o t  only t o  oppose /w/ t o  /?/ but  a l s o  t o  oppose 
/kW/ t o  /k/ and /gW/ t o  /g/. 
I now t u r n  t o  the  t o p i c  of t h e  " s ~ l l a b i c  obs t ruent"  
and "sy l l ab ic  nasalf1.  The s y l l a b i c  obs t ruen t  counts as a 
separa te  mora and i s  phone t i ca l ly  t h e  gemination of t h e  
f ollowlng consonant'S The s y l l a b i c  n a s a l  l ikewlse  counts  
as a separa te  mora and i s  phone t i ca l ly  e i t h e r  a n a s a l  
consonant homorganic w i t h  the fo l lowing consonant o r  (if 
t h e r e  i s  no fol lowing consonant) something whlch has been 
var ious ly  descr ibed as a n a s a l i z e d  t r a n s i t i o n  t o  the  
fol lowing vowel ( H a t t o r i ,  p.  752) o r  a v e l a r  n a s a l  
consonant (Han, p .  78) o r  a v e l a r  n a s a l  consonant with 
incomplete c losure  (Jorden, p. xxxi!''. What everyone 
- - -  
7 ,  %he s y l l a b i c  obs t ruen t  i s  asways followed by an 
obstruent.  
agrees on i s  t h a t  when no consonant fol lows,  the  s y l l a b i c  
nasal is  a nasa l ized  segment colored by the  surrounding 
vowels and with the  back of t h e  tongue c l o s e  t o  bu t  n o t  
touching the  back of tihe mouth, IQ own audi tory  impression 
i s  t h a t  it i s  a nasa l i zed  prolongat ion of t h e  preceding 
vowel ,  followed by a (poss ib ly  n a s a l i z e d )  [wD o r  [y] if 
the following vowel is r e s p e c t i v e l y  u/p or  i /e ,  This i s  the  
way I w i l l  i n t e r p r e t  it i n  t h e  r u l e s ,  
The sylkabic  n a s a l  and s y l l a b i c  obs t ruent  o f t en  a r i s e  
from an ordinary non-syllabic consonant; n o t e  the fol lowing 
a l t e r n a t i o n s  : 
iti 'one', it, & sai  = issai, it,  & p a i ' =  i p p a i  
karu ' cu t ' ,  k a r  & ta = k a t t a  
yomu ' read ' ,  yon & t a  = yonda. 
P u t t i n g  a s i d e  f o r  t h e  moment t h e  quest ion of how t o  
r ep resen t  morphemes which have a s y l l a b i c  obs t ruent  or  n a s a l  
throrighout t h e i r  paradigms, l e t  me answer the quest ion 
what r u l e s  a r e  needed t o  acoount f o r  these  a l t e r n a t i o n s .  
When a consonant sequence is c rea ted ,  the  f i r s t  consonant 
becomes e i t h e r  the  s y l l a b i c  n a s a l  o r  the s y l l a b i c  
o b s t m e n t  (depending on the  n a t u r e  of the f i r s t  consonant). 
Phonet ica l ly ,  t h e  f i rs t  consonant sha res  t h e  po in t  of 
a r t i c u l a t i o n  and the  sharpness of the second consonant, and 
i n  t h e  case where t h e  s y l l a b i c  obs t ruent  i s  c rea ted ,  a l s o  
the manner of a r t i c u l a t i o n .  There i s  qo n e c e s s i t y  t o  have 
an intermediate s tage  of representa t ion i n  which these 
consonants a r e  represented as  ' ' syl labic nasa l "  o r  
I1syllabic obstruent":  i t  w i l l  s u f f i c e  if the r u l e s  convert 
the underlying forms a & &, e t c ,  d i r e c t l y  In to  the  
proper phonetic forms, What i s  needed then a r e  r u l e s  
which regress ively  ass imi la te  t h e  po in t  of a r t i c u l a t i o n  
and sharpness o f  consonant sequences and the manner of 
a r t i c u l a t i o n  i n  sequences of non-nasal consonants. 
A sy l l ab i c  nasa l  o r  s y l l a b i c  obst ruent  which i s  no t -  
an &Iternant  of a normal consonant but  simply appears as a 
sy l l ab i c  nasa l  or  obst ruent  throughout the  paradigm of 
some morpheme can be represented i n  the  d ic t ionary  simply 
v) 
as  a nasa l  or  non-nasal cnfonant respectively; with no / 
fu r the r  spec i f ica t ion  of po in t  o r  manner of a r t i c u l a t i o n .  
If a consonant follows, the  above ass imi la t ion  r u l e s  w i l l  
produce the co r r ec t  phonetic form. If no consonant follows 
(whtch w i l l  only be the case w i t h  a morpheme-final s y l l a b i c  
nasal), a r u l e  w i l l  convert  i t  i n t o  a [; segment which 
agrees 3n grav i ty ,  compactness, and dif fuseness  with the 
preceding vowel (i .e.  , it becomes a nasal ized continuation 
of  i t) .  Note t h a t  i t  is unnecessary t o  d i s t i ngu i sh  between 
a s y l l a b i c  nasa l  and an ord inary  nasal  i n  a d ic t ionary  
entry:  from syntac t fc . in format ion  and information about 
the surrounding segments one can always t e l l  which he has ) ,  
I turn now t o  the  well-known problem of the  ve l a r  n a s a l  
i n  Japanese, My remarks a r e  t o  a g r e a t  e x t e n t  based on t h e  
treatment given by S,-Y, Kuroda I n  t h e  M . 1  .fa Japanese 
seminm, March 14, 1964, It i s  well-known t h a t  [g] and 
[p] a r e  almost in complementary d i s t r i b u t i o n  : word- in i t i a l ly  
only [g] occurs,  and word- in terna l ly  [q] occurs i n  a g r e a t  
major i ty  of cases ,  a l though t h e r e  a r e  s t i l l  numerous cases  
o f  i n t e r n a l  [g]%, Moreover, t h e r e  i s  a regu la r  a l t e r n a t i o n  
between i n i t i a l  [g] add i n t e r n a l  [q] : ~ a k u s e i  ' s t u d e n t ' ,  
a tmathematics ' ; e k o k u  ' abroad ' , i ' a s ide  from ' , 
It w i l l  thus be necessary  t o  give some r u l e  of  g + p 
F 
a l tpa -b ion .  The rough d e s c r i p t i o n  I gave above of t h e  
d f s t r i b u t i o n  of [g) and [Q] sugges t s  that one a t tempt  t o  
make the  [gl -) [g] a l t e r n a t i o n  r u l e  accoun.t f o r  a l l  [ g l f s .  
This would m o u n t  t o  i n t e r p r e t i n g  t h e  terms " i n i t i a l 1 '  and 
" i n t e r n a l "  ~JI such a way t h a t  f o r  the  purposes o f  the  r u l e  
the  [glts which occur i n  n o n - i n i t i a l  p o s i t i o n s  would be i n  
envkr onments which would count as " i n i t i a l  'I, Unfortunately 
t h a t  is  n o t  p o s s i b l e ,  s i n c e  t h e r e  a r e  minimal p a i r s  such 
b i g  toad ' , ' b i g  k e t t l e '  kama ' k e t t l e '  ) , 
Note t h e  fo l lowing facts about  t h i s  and similar minimal 
p a i r s :  ( 1  ) t h e  " i n t e r n a l  [ g ] "  occurs  a f t e r  one of the  
p r e f i x e s  ,c, go,  ,oo; (2) the  [g] a f t e r  t h e  p r e f i x  corresponds 
t o  a [g] when t h e r e  fs no p r e f i x  b u t  the [p] corresponds t o  
a [k]. The k $ q a l t e r n a t i o n  involved h e r e  is  p a r t  of a 
phenomenon lmown as "sequent ia l  vo ic ing"  ( r eadakug  )g ) , 
i n  which t h e  i n i t i a l  segment of the  seqond element of 
c e r t a i n  compounds becomes voiced,  f o r  example, tama ' b a l l ' ,  
sorobandama 'abhcus bead';  sum 'dg ', oozuru ' r ep l3 ;  hako ,-----., 
'boxt ( pako),  doogubako ' toolbox'  ; kuruma ' veh ic le  I ,  
ka tquruma  'piggy-back' . Pact  ( 1  ) could be explained by 
saying that the p r e f i x e s  o, go, oo do n o t  count as i n i t i a l  
s y l l a b l a s  and that the  s y l l a b l e  a f t e r  suhh a p r e f i x  counts .'--- 
as t h e  i n % t i a l  s y l l a b l e ,  I-Iowever, t h a t  would n o t  work, 
s i n c e  then  the  [ p ]  of ooqama would a l s o  count as i n i t i a l ,  
and no mat t e r  whether t h e  [g] -+ [p]- . rule  o r  the  s e q u e n t i a l  
voic ing  r u l e  appl ied  f i rs t ,  a [g] would r e s u l t  i n  both 
words, O r  a t  l e a s t ,  t h a t  would be the  case  i f  t h e  voic ing  
r u l e  were p r e c i s e l y  that --- a vo ic ing  r u l e ,  But i f  i t  
d i d  something t o  /k/ o t h e r  than  j u s t  t o  voice  i%, then [g] 
and the  r e s u l t  of applying the  "voicing r u l e f '  t o  [k] 
would be d i s t i n c t  and t h e  two words would n o t  coalesce,  
What then should be the  new form of the v o i  eing --&e+  
obvious answer would be a ru l e  which voices  a l l  t h e  
obs t r u e n t s  except /k/ a.nd conver t s  /k/ i n t o  /g/. Bn6&her 
possibf  l i t y ,  which takes l e s s  f e a t u r e  s p e c i f i c a t i o n s  t o  
s t a t e ,  would be t o  have t h e  r u l e  mark a l l  obs t ruen t s  as 
I+ nas ]  i n  the  "voi&&gg environmenttt8 ( th i s  would y i e l d  
- '8' ) I am unable t o  s t a t e  t h e  enviromnent~ i n  which t h e  
"voicfng r u l e f '  applies. The r e l e v a n t  data a r e  completely 
bewi lde rhg .  Martin [ I  ] g i v e s  a thorough d e s c r i p t i o n  of 
the  phenonenon. 
+ nas segments marked G obs], whicli a r e  the s p e c i f i c a t i o n s  
cha rac te r i z ing  "prenasal ized obs t ruen t s  I' tmp], rnt ] ,  
e tc .  ) and then have r u l e s  [* cmp] -3 [- obs] (which would + n a s  
tu rn  "nasalized [k] Ir  i n t o  [p]), and [+ nas ]  9-3 [+ voice]  
and [+ obs] -4 [- nas] ,  which would conver t  the  o t h e r  
"nasalized obs t ruen t s"  i n t o  ord inary  voiced obs t ruen t s ,  
It i s  t h i s  form of t h e  "voicing r u l e "  which I accept.  
I n t e r n a l  [g] occurs n o t  only a f t e r  t h e  p r e f i x e s  o, go, 
and 00, b u t  a l s o  in r e d u p l i c a t e d  onomatopoella (garagara  
'rattle' ) ,  in  t h e  morpheme ,g ' f i v e '  ([sengo] ' 1005' vs. 
p s e q o  ] 'postwar' ) , asld a t  t h e  beginning of -Eh@ second member 
of a "longr' compound (here  t h e r e  i s  o f t e n  f r e e  v a r i a t i o n  
between f ~ ]  and [g] : kootoogakkoo o r  kootoopakkoo 'high 
school '  ). that this sugges ts  i s  t h a t  some junc tu ra l  element 
$5 be b s e r t e d  a f t e r  0, ,=,and oo -- and before  ' f i v e  ' and 
t h a t  the  g-->q r u l e  be made of rank a*, This would cause 
some problems which I am no-t; prepared t o  d i s c u s s  h e r e  
r e l a t i n g  t o  the f a c t  t h a t  t h e  a d d i t i o n  of 35 would make the  
Junctura l  h ie ra rchy  only a p a s t i a l l y  ordered s e t  and that 
there  i s  no obvious way of u s i n g  3 t o  exp la in  t h e  i n t e r n a l  
[gl i n  long compounds. H o m e r ,  even i f  some o t h e r  formal  
device i s  used t o  i n s u r e  the  p r e s e r v a t i o n  of [ g ?  i n  these  
environments, t h e  f a c t  remains that  given f u l l  s y n t a c t i c  
information one can p r e d i c t  whether [g] o r  [p] w i l l  occur  
in a non-foreign morpheme, s o  t h a t  the  g / ~  d i s t i n c t i o n  
" . *i ---.* - 
does n o t  have t o  be marked i n  d i c t i o n a r y  e n t r i e s  of n a t i v e ,  
Sino-Japanese, or  onomatopoetic morphemes; however, i t  
does have t o  be marked i n  r 'oreign morpllemes. In view of 
tlie f a c t  t h a t  the  fp l ' s  c rea ted  by the  "voicing ru le1 '  a r e  
represented as [+  nas Ob ] segments, t h e  [q]'s of f o r e i g n  
morphemes can be represented  t h a t  way as w e l l .  Thus 1 w i l l  
r e p r e s e n t  the  [g] and [p] of f o r e i g n  morphemes as v e l a r  
obs t ruen t s  which a r e  [- n a s )  and [+ nas ]  r e spec t ive ly .  
S imi la r ly ,  the  g-9 g r u l e  w i l l  simply say  t h a t  
-3 [+ nas ]  i n  env, [ 7 --. 
2.3 Segment i n v e n t o r i e s  
I thus  conclude that  thefo l lowing i n v e n t o r i e s  of * ,  
segments w i l l  have t o  be d i s t i n g u i s h e d  l o r  each of t h e  
four strata of l e x i c a l  i tens d iscussed  : 
I Native 
p t k s  m n r  ? w y  1 u 
' b d g z  e o 
. . . . . ... . -. .. ... . . . . 
a 
I1 Sino-Japanese 
The same w i t h  the e l imina t ion  of /e/ from the  vowel system 
and t h e  a d d i t i o n  of p a l a t a l i z e d  countexpasts  t o  t h e  [+ cns]  
segments. Sfnce /d/ and / z /  have t h e  same p a l a t a l i z e d  
counterpar t ,  t h ~ r e  w i l l  be only one voiced p a l a t a l i z e d  
d e n t a l  segment. 
I11 Onomatopoeia 
The same as for Sho-Japanese b u t  w i t h  the a d d i t i o n  o f  /h/. 
(, a f t e r  a consonant l e t t e r  denotes  p a l a t a l i z a t i o n ) .  
I now have t h e  t a sk  of choosing appropr ia t e  s e t s  of 
f e a t u r e  s p e c i f i c a t i o n s  with which t o  r e p r e s e n t  these  
segments i n  the lexicon.  I n  a s s i g n i n g  f e a t u r e  spec i f i ca -  
t ions  t o  the  segments involved i n  a d i c t i o n a r y ,  Hal le  and 
pup i l s  of h i s  such as Lees have g r e a t  importance on /+#-.- 
minimizing the  number or" f e a t u r e  s p e c i f i c a t i o n s  which occur 
i n  the inventorg  of segments.  I t  should be noted t h a t  t h i s  
demand Is an e x t r a  demand which does not fo l low from t h e  
requirement that t h e  number of f e a t u r e  s p e c i f i c a t i o n s  i n  
the  ,grammar be minimized. The grammar c o n s i s t s  of j u s t  the 
lexicon and the  r u l e s ;  t h e  inventory  of segments is n o t  a 
p a r t  of the  gramma.r  b u t  i s  merely somethigg which the  
l k g u i s t  s e t s  up as aa a i d  i n  w r i t i n g  the grammar. Thus 
there  i s  no a p r i o r 1  reason why minimizing t h e  number of 
s p e c i f i c a t i o n s  in t h e  segment inventory  would always 
e n t a i l  an economy in t h e  grammar, and indeed, f t  may ----- 
a c t u a l l y  c o n f l i c t  with economy by f o r c i n g  t h e  r u l e s  of t h e  
grammar t o  be more complicated o r  making it impossible  t o  
s implify tile l e x i c o n  by l e a v i n g  o u t  redundant information. 
I t  c m  e a s i l y  be shown that t o  min ia ize  t h e  number of 
feature s p e c i f i c a t i o n s  i n  an inventory  of & sbgpents i t  i s  
necessary t h a t  t h e  segments f i rs t  be divided according t o  
a f e a t u r e  which y i e l d s  two c l a s s e s  each of a t  l e a s t  2m-1 
members if 2 m 4 n ~ 2 ~  + 2m-1 and two c l a s s e s  of a t  most 
members i f  2m + n 4  2m+1 , Suppose that one were 
given the  inventory 
p t k  u i  
b d g  o a  
r l  
The f e a t u r e  g iv ing ,  t h e  fjdCgt s p l i t  i n t o  two c l a s s e s  could . - 
be n e i t h e r  consonantalness nor  vocal icness  nor obstruende, 
s i n c e  t h e r e  a r e  16  segments, of which 7 a r e  obs t ruen t s ,  12 
a r e  consonantal ,  and 6 a r e  v o c a l i c ,  b u t  t h e  t h e o m  quoted 
above impl ies  t h a t  tne f i rs t  split must be i n t o  two s e t s  
of 8 segments, lZle only f e a t u r e  s a t i s f y i n g  t h a t  c r i t e r i o n  
' .b 
i s  graveness ( t l w e  w e  8 grave and 8 nonggrave segments). 
. - - - - - -- 
suiPose t h a t  one w&e then  t o  d i v i d e  t h e  segments f i r s t  
i n t o  grave a d  non-grave, Suppose f u r t h e r  that the 
morphemes of t h e  language were s u b j e c t  t o  the '  c o n s t r a i n t  
t h a t  a vowel could only be followed by a consonav~t ( i , e e y  
the re  a r e  no vowel sequences i n  d i c t i o n a r y  e n t r i e s ) .  One 
m u l d  expect t o  hazldle t h i s  s i t u a t i o n  by having a r u l e  
t h a t  a f t e r  a [- cns].segment the n e x t  segment is made 
[t ens) and omi t t ing  from the  d i c t i o n a r y  t h e  redundant 
[+ cns]  s p e c i f i c a t i o n  of consonants which are preceded 
by vowels. However, that w i l l  be impossible here s lnce 
me segaent inventory w i l l  include some segments no-li 
specif l e d  f o r  consonantalness ( s ince  otherwise 
consonantalness could have been taken as the f e a t u r e  which 
gives the primary s p l i t ,  which has already been proved 
impos s i b l e )  , so t h a t  when one of those segments i s  
involved thNe w i l l  be no consonantalness specSfication -...,.-,.I " __.-,- 
there to  o m i t  nor w i l l  t he re  be any o ther  redundant 
specifl-cation which could be omitted, since every o ther  
feature spec i f i ca t ion  w i l l  be needed t o  d is t inguish  i t  
from otner  consonants. Consequently, i f  the  f ea tu re  
representation which minimizes the  number of + I s  and - I s  
i n  the inventory matrix 1s chosen, it w i l l  be laposs ib le  
to omit from the  d ic t ionary  f e a t u r e  spec i f iaa t ions  
corresponding t o  such bas ic  redundancies a s  the above 
segqential  constraint .  
I w i l l  now present  f e a t u r e  assignments lor the 
inventories of segments given above. In view of the  
above discussion, I f e e l  no need t o  apologize for the 
fac t  t ha t  the number of + ' s  and -'s i s  more thavl the 
minimum number needed t o  d i s t ingu i sh  the segments l i s t e d ,  
I. Native 
p t k s  b a g 2  m n r  ? w y  i e a o u  
cns + + + +  + + + +  + + +  - - -  - - - - -  
VOC - - -  + - I - + + +  
O ~ S  + + + +  + + + +  - - -  
Voice - - - - + + + + 
g + - + -  + +  + -  - - + + +  
nas + + -  
dif + 1. + - - I - - - - +  
CmP + - 
cnt - +  - + 
S ~ P  - - +  
f l t  - + 
I 
- J' 
- 
.\ lii 
11. Sino-Japanese 
p tits b d g z  m n r  p , t , k , s ,  b,d,g, m,n,r., 
cns + + + +  + + + +  + + +  + + + +  + +  + + +  
0bS + + + +  + + + +  - - -  + + + +  + + +  - - -  
voice - - - + + + + - - - -  + + +  
grv + - + -  + - + -  + -  = I - - + -  + - +  -I-- 
nas + + -  + + -  
d i f  + - I- - f - + - 
cn t - + - + - + 
shp - - - -  - - - -  - - -  I - + + +  + +  + + +  
? w y  i a o u  
ens 0 I - - -  
VOC - - -  + + + +  
grv - + 
d i f  + - - +  
CmP + - 
.shp - - + 
f l t  - + 
Since /d/ m d  /z/ both p a l a t a l i z e  t o  [dfi] and t h e r e  i s  
morphophonemic ground f o r  having s e p a r a t e  and 
i n  d ic t ionary  e n t r i e s ,  i t  i s  only necessary t o  have one 
sliarp voiced d e n t a l ,  which w i l l  be unmarked f o r  
continuance (I r e f e r  t o  t h i s  segment- as /d,/). 
. 111.- Onomatopoeia 
The same as f o r  Sino-Japanese, except f o r  the  p a r t  
p t B s h p ,  t, B, s, h,  
g r Q + - + - +  + + - + 
dif  + - + + 111 + 
c n t  - -- + -t. - - + + 
s n p - - - - -  = p t  + + + + 
I V .  Foreign 
p t k f s h b d g z p p , t , k , s , h , b , d , g ,  
cns + + + + + +  + + + + +  + + + + + + + +  
obs + + + + + - I -  + + + + +  + + + + + + + +  
v o i c e - - - - - -  + + I - + +  - - - - - + + +  
grv + - + I - - +  + - - I - - +  + - + - + + - +  
nas - +  
d i f +  - +  + - - 4 -  - + - 
c n t  - - - + + +  - + - -  + +  
shp - - - I - -  - - - -  + + + + - I - + + +  
m n r  m,,n,r, ? w y  i e a o u 
cns + + +  + + +  - - - - - -  
VOC - - -  + + + I - +  
obs - - -  - - -  
grv + - + - - - + + +  
nas + + -  + + -  
d if - k g - - +  
CmP + - 
Shp - - -  + + +  , - - +  
f lt . - -I- 
2.4 I n f l e c t i o o  
2.4.1 Regular i n f l e c t i o n  
In  Japanese, only ad3ect ives  and verbs a r e  i n f l e c t e d .  
Moreover, the$ are i n f l e c t e d  f o r  almost exac%ly the same 
s e t  of ca tegor ies ,  and most of t h e  a f f i x e s  a r e  t h e  same 
for verbs as f orbd t i v e s .  
Before t ak ing  up t h e  ponblem o f  how t o  r e p r e s e n t  
these a f f i x e s ,  it w i l l  be necessary  Loor me t o  d i scuss  the 
notions of consonant-stem verb and vowel-stem verb. Consider 
the f o l l o ~ r l n g  f o m s  : 
aa.t ' f o r c e '  ' s ee  
Simple Pres,  t a b e m  s i i r u  miru 
P o l i t e  Sres .  tabemasu s i imasu mimasu 
'walk ' I c a l l  ' ' sw im '  ' read 'put  o u t 1  
arulol yobu O Y O P  yomu dasu 
arukimasu yobimasu oyogimasu yomimasu das imasu 
'wai  t ' ' d i e '  ' r e t u r n t  'laugh' 
madm s inu kaeru wax au 
m a  timasu sinimasu kaerimasu war aimasu 
It i s  n a t u r a l  t o  regard t h e  f i r s t  t h r e e  verbs as c o n s i s t i n g  
of a stem tabe ,  s i i ,  o r  m i ,  t o  which i s  aaded a p r e s e n t  
P.s g l ii tense ending -ru o r  a p o l i t e n e s s  marker -masue The remaining ;$ 
1 k? verbs have /u/ i n  p lace  of the /ru/ i n  t h e  simple p r e s e n t  
14 m d  have rn /i/ i n s e r t e d  before  /masu/ i n  the  g o l i t e  
1 
+ *" 1.4 present. If one makes t h e  obvious segmentation (aruk & u ,  
, 
aruk & i dc masuo,' a l l  of these  verbs  w i l l  have stems 
'? 3 3 ending fn consonants except f o r  Prarau, However, the 
\$ 
It 
*A 
r )l + grammar w i l l  be s i m p l i f i e d  considerably 19 warau i s  a l s o  
:1 
.I t rea ted  as 'hav ing  a stem ending i n  a consonant which is  
.it 
'2 later eliminated, The o t h e r  verbs  given above have stems 
; I 
ending in the consonants 
4 t k-s-*=r-- - 
, \, ii 
.% 
b g 
4 
3 The only consonants which do n o t  appear i n  t h i s  l i s t  a r e  
/p, d ,  z / ,  If t h e  stem of warau were assumed t o  end i n  
1; /p/, no f u r t h e r  r u l e s  would be needed t o  e l iminate  the  
,j 
t i  /p/ i n  t h e  forms given above, s i n c e  by t h e  r u l e s  a l ready 
-3 kI given, p-- h-- ? i n t e r v o c a l i c a l l y  (I w r i t e  warau ins tead  
z$ 
Y of tine more c o r r e c t  wara?u i n  accordance with the Bloch- 
W -3 
, {  Jorden romanization, which does n o t  i n d i c a t e  /?/) un less  
#+ 
2 it i s  $alEedred by a t  least  :-boundary. Saying tha t  warau 
.s 
d 
4 
:a 5 
3 3 
~4 
has the  stem /wwap/ has t h r e e  immediate advantages, F i r s t ,  
the r u l e s  involved i n  genera t ing  t h e  p resen t  and p o l i t e  
n present forms m f  Japauese verbs need only r e f e r  t o  whether 
R the stem ends i n  a consonant. Secondly, no s p e c i a l  r u l e  i s  
needed to  generate  the  c o r r e c t  p a s t  form wara t ta ,  s ince  
2 . warap & t a  -93 waratta by t h e  consonant a s s i m i l a t i o n  r u l e s  1: 
already p resen t  i n  the grammar. Thirdly,  the morpheme 
, B s t r u c t u r e  r u l e s  are Limplif i e d  somewhat. I t  i s  necessary 
1; t o  have Bules which exclude from verb-stem-final p o s i t i o n  
those consonants which cavlnot occur  t h e r e ,  and i n  the 
ti m.alysis  given he re ,  a l l  t h a t  w i l l  be needed t o  f u l f i l l  
t h a t  requirement i s  a r u l e  which excludes /d, z / :  
Consider now the prov i s iona l ,  pass ive ,  causa t ive ,  and I t e n t a t i v e  forms of the  verbs given above: 
Pres. taberu miru yobu yomu dasu war au 
Prov, tabereba mireba yobeba yomeba daseba wazaeba 
Pass,  talserareru mirareru yobareru yomar eru dasareru w a r a m e r u  
Caus . tabesas  e ru  misaseru yobas eru yomas eru dasaseru waralraseru 
Tent, tabeyoo miyoo yoboo yomoo dasoo w a r  a0 o 
The vowel-stem verbs have a f f i x e s  beginning with /r/, /s/, 
1 stem verbs have a f f i x e s  without  t h e  /r/, /s/, or  /y/: -u, a -eba, -are,  -ase,  -yo0 ( t h e  i n t e r v o c a l i c  /w/ of warawareru 
I i s  p u t  i n  autbmatical ly  by t h e  r u l e  given in t h i  preceding 
s e c t i o n  f o r  V ? a  sequences and i s  thus n o t  p a r t  of the  
a f f i x ) .  Following S.-Y. ~ u r o d a ~ ,  I w i l l  descr ibe  these  
- - 9  
9 ,  Gengo no k i j u t s u ,  pp. 59-60. 
facts by giving a r u l e  which d e l e t e s  /r/, /s/, o r  /y/ in 
the environment [+ ons] & -- and w i l l  r ep resen t  the 
a f f ixes  as -ru,  - rebay - ra re ,  - sase ,  and -yo0 i n  the  
underlying rep resen ta t ions ,  r e g a r d l e s s  02 whether a 
consonant o r  vowel stem verb precedes.  -- Warau 9 f o r  example, 
i s  derived as follows: 
underlying form warap & ru 
~ Y S Y Y  -+ p/ warap ac u 
P--) h warah & u 
h--> ? wara? &. u 
The verbs given above have t h e  fo l lowing p a s t  tense  
forms : 
Fres. taberu s i i r u  miru 
P a s t  t abe ta  s i i t a  mi ta  
muku yobu oyogu yomu dasu matu s i n u  kaeru warau 
a r u i t a  yonda oyoida yonda d a s i t + a t t a  s i n d a  k a e t t a  warstta 
The s imples t  genera t ive  d e s c r i p t i o n  of these  f o m s  i s  
c lea r ly  one which takes /ta/ as thebas ic  form of the 
p a s t  tense morpheme and has r u l e s  f o r  a s s i m i l a t i v e  ahd 
other changes whicli take p lace  when the  /t/ of the ending 
i s  immediatlly preceded by a consonant. A voic ing  
ass imi la t ion  r u l e  i s  needed t o  account f o r  the  forms which 
have r d a ]  i n s t ead  of [-[;ale This a s s i m l l s t i o n  r u l e  w i l l  
operate a f t e r  a l l  voiced stem-f i n a l  cormonants except 
/r/ and can be s t a t e d  m o s t  simply by the  r u l e  
voice]  i n  env. -- VOC r+ voice]  - 
!Phis r u l e  p lus  the  a s s imi la t ion  rules given i n  the 
discussion of  t h e  s y l l a b i c  nasal and s y l l a b i c  obs t ruent  
are s u f f i c i e n t  t o  y i e l d  the c o r r e c t  p a s t  tense  forms of 
yomu, s inu ,  matu, wa.rau, and kaeru. In the  p a s t  tense 
of oyogu, aruku, and dasu, an /i/ i s  i n s e r t e d  a t  the end 
of tlie stem, and the  s tem-final  v e l a r  of aruku and oyogu 
i s  l o s t .  The sim-plest rules t o  account f o r  these  phenomena 
would be a r u l e  making v e l a r s  f +  c n t l  before the  p a s t  
tease ending (i .e.  ;. turning them i n t o  [h] ) and a rule 
inserting /i/ between a spirant and t he  p a s t  t ense  ending: 
O b s ~  -+ [+ cntl i n  env. .- [+ cnp -I ~c t+ c n s j  
& [+ cns] 
yobu i n  the  
p a s t  tense form yonda, perhaps,  
+ Obs 1 -3 [+ n a s ]  i n  env. - [c  voice-  & [+ cns] 
However, a s l i g h t  change i n  this r u l e  wfll make it a l s o  
explain the  a l t e r n a t i o n  between s y l l a b i c  n a s a l  and 
s y l l a b i c  obs t ruent  i n  the " in tens ive  hnf-lx" of  adverbs i n  
10 
-ri. The s y l l a b i c  obs t ruent  occurs  before  a vo ice less  
segment : h a k k i r i ,  - h i s s c r i ,  - b a z t a r i ,  ' ' and the s y l l a b i c  
n a s a l  before a l l  o t h e r  non-vowels : a a n z i r i ,  n o n b i r i ,  
- -10 ) A l l  d a t a  c i t e d  here  are from Martin [ I  1. 
) Martin shows Y l a t  these  f o m s  a r e  segmentable inmo 
a stem ( t h e  haki of hakihalsi, Vne h i s o  of h isohiso ,  the  
bata of ba taba ta )  p l u s  i n t e n s i v e  i n f i x  p l u s  -ri. 
honnori, yWWari, bonymi. If the  in tens ive  i n f i x  i s  
represented as [f zzE 1, t he  cons onant a s s i m i l a t i o n  r u l e  
generaliz5d s o  as t o  a s s i m i l a t e  voic ing  as we l l  as p o i n t  
of a r t i c u l a t i o n  and sharpness ,  a d  the  above r u l e  modified 
' V°C 1 -9 [+ nas] i n  env. - I+ voice C+ c n s l ,  
nonbir i  w i l l  be derived as fo l lows:  
nobi  gG C & ri 
inf xation nOCbi & r i  
ass 1 m i l ,  nnbbi & ri 
nasa l izn ,  nonbi & x i  
These r u l e s  w i l l  a l s o  y i e l d  the  c o r r e c t  gerund ( - t e ) ,  
condi t ional  (-tara) , . - - a d  r e p r e s e n t a t i v e  (-tar&) forms of 
a11 r e g u l a r  verbs : 
P a s t  t abe ta  a r u i t a  yonda d a s i t a  k a e t t a  wara t t a  
Ger. t abe te  a r u i t e  yonde d a s i t e  k a e t t e  wara t t e  
Cond t abe ta ra  a r u i t a r a  yondara d a s i t a r a  k a e t t a r a  wara t t a ra  
Repr t a b e t a r i  a r u i t a r i  yondari  d a s i t a r i  k a e t t a r f  w a r a t t a r i  
I n  the negat ive ,  an /a/ i s  i n s e r t e d  a f t e r  consonant 
stems; i n  t h e  ' ' i n f i n i t i v e  and a l l  compounds ( inc luding  the  
des idera t ive  and p o l i t e  forms, which a r e  r e a l l y  compounds 
of the verb with an a d j e c t i v e  - ta i  and a verb -masu 
r e s p e c t i v e l y ) ,  an /i/ is  i n s e r t e d  a f t e r  consonant stems: 
Present  taberu aruku yomu dasu w a r  au 
Negative tabenai  arukanai  yomanai dasanai warawarmai 
" I n f i n i t i v e  " tabe  a ruk i  yomi d a s i  warai 
Desideratf ve t a b e t a i  a r u k i t a i  yomitai  d a s i  t a i  waraitai 
P o l l  t e  p r e s  , tabemasu arukimasu yomimasu d a s  imasu waraimasu 
The imperat ive ending has t h e  form /ro/ a f t e r  vowel 
stems and /e/ a f t e r  conso'nay1t stems : 
present  taberu m i r u  aruku yomu dasu oyogu wazau 
Imper, tabero miro aruke yome dase .wgoge warae 
I see  no way of r ep resen t ing  t h e  ending which would al low 
anything s impler  thaa j u s t  g i v i n g  the  item-9and-arrmgement 
statement ' t h a t  /ro/ occurs a f t e r  a vowel and /e/ a f t e r  a 
co~~sonan t .  
Only consonant-s tern verbs have a d i s t i n c t  p o t e n t i a l  
form; f o r  'vowel-stem verbs,  t h e  pass ive  i s  used i n  p lace  
of the po ten t i a l .  Tbe p o t e n t i a l  morpheme has the  form /e/: 
arukeru, yomeru, daseru,  oyogeru, waraeru, 
Adjective stems7always end i n  a vowel, Moreover, t h e r e  
a re  only four  p o s s i b l e  vowels: /I, u,  o,  a/. The d i f fuse -  
ness  of a f r o n t  vowel thus  need n o t  be marked and can be 
f i l l e d  in by t h e  morpheme s t r u c t u r e  r u l e  
ens] -+ [+ dif ] i n  env. - )Adj-stem [- g r v  
' B e  only i n f l e c t i o n a l  c a t e g o r i e s  f o r  a d j e c t i v e s  which 
a r e  n o t  a l s o  i n f l e c t i o n a l  c a t e g o r i e s  f o r  verbs a r e  the  
adverbiaL and honor i f i c  forms, Some t y p i c a l  a d j e c t i v e s  
have t h e  fol lowing adverbia l  and h o n o r i f i c  forms: 
$high ' 'new' ' t h i c k '  ' cold  ' 
Sres.  t a k a i  atarasii hu.tol samui 
Adv, takaku a t a r a s i k u  hu toku samuku 
Hon. takoo atarasyuu hutoo s muu  
The p r e s e n t  t ense  ending is -i and t h e  adverb ia l  ending 
i s  -ku, A s  f o r  t h e  honor i f i c ,  n o t e  f irst  t h a t  i n  t h e  v a r i e t y  
of Japanese which I a m  desc r ib ing ,  no d i s t i n c t i o n  i s  made 
between /ou/ and /oo/ (nor between /ei/  and /ee/) so  t h a t  
the l ionorif ic  forms of taka1 and h u t o i  could j u s t  as we l l  
be w r i t t e n  takou arnd hutou. If t h a t  i s  done, then the  
honor i f ic  ending can be taken t o  be /u/ and ayl a s s i m i l a t i o n  
r u l e  given by which /a/ becomes /o/ m d  /i/ becomes /u/ 
before /h i :  - 
- cas [+ voc - cap 1 i n  env. I -9 C+ ,,-
The remaining forms of the  Adjective conjugation d i f f e r  
from the  corresponding verb conjugat ion forms by the 
presence of an i n s e r t  between stem and ending, Compare 
taberu t a b e t a  t abe te  t a b e t a r a  tabereba tabeyoo 
t a k a i  t a k a k a t t a  takakute takakat ta ra takakereba  takakaroo 
The underlying rep resen ta t ions  of these  forms w i l l  be 
i J 
' taka & ta, taka & ta, e tc . ,  and t h e  i n s e r t s  w i l l  be put i n  
by an ob l iga to ry  t ransformation:  C' 
(note t h a t  the inse r t  i n  t h e  p a s t ,  cond i t iona l ,  &d 
represen ta t ive  can be taken t o  be t h e  same,as i n  the 
I/ 
t e n t a t i v e ,  namely /kar/, s inoe kar & t a  -+ k a t t a ) , 1 2  
The adverbia l  form of t h e  nega t ive  of a verb has an 
- I -  
1 2 )  !These i n s e r t s  a rose  h i s t o r i c a l l y  from the  adverbia l  
ending -ku p l u s  an a u x i l i a r y  verb: t a k a k a t t a . 4  
takaku & at ta ,  takakereba 4 takaku & ereba. 
alCernative fo rm i n  -zu: tabenakute = tabezu 'without 
J 
eating', yarnanakute = yomazu 'without r ead ing ' ,  e t c ,  %e 4- 
r u l e  which generates  these forms, 
Neg d t e  22% /a/ , 
appl ies  before -tihe i n s e r t  -ku- i s  inse r t ed .  
2.4.2 I r r e g u l a r  verbs 
All Japanese a d j e c t i v e s  a r e  conjugated regularly, m e  
following verbs have some i r r e g u l a r i t i e s  i n  t h e i r  
juga t i ons  
' come ' 
Pres. kuru 
Past k i t a  
Neg , konai 
P o l i t e  kimasu 
Imper. k o i  
Prov. kureba 
Pass. korarerh 
Caus. kosaseru 
Tent. koyoo 
'do'  Igo1 
suru  iku  
s i t a  . i t t a  
s i n a i  i k m a i  
s imasu ikimasu 
s i r o  i k e  
o r  s e  
sureba  ikeba  
s m e r u  i k a r e r u  
s as e m  i k a s  eru 
s iyoo ikoo 
' e x i s t '  
aru 
a t ta  
n a i  
ar imasu 
- 
a reba  
- - 
aroo 
lbev13 
ir as syaru 
i r a s s y a  t ta  
i r a s s y a r a n a i  
irassyaimasu 
i r a s s y a i  
i r a s sya reba  
I. 
Iku is simply an except ion t o  the /k/-+/hj r u l e ,  s o  
0- 
that i k  & ta  is  n o t  converted i n t o  the  expected Wits bu t  
retains t h e  s t o p  sequence, which i s  then automatical ly  
converted i n t o  a geminate /t/ by t h e  a s s i m i l a t i o n  r u l e ;  The 
i r r e g u l a r i t y  of 2 i s  t h a t  the  stem i s  l o s t  before the  
negative morpheme /na/, s o  that ar & n a  & i becomes 
and n o t  *aranai.  It   rill be no ted  t h a t  n a i  .- is  accented, i n  
*con t ras t  to  t h e  r egu la r  nega t ives  of accented verbs,  where 
- - -  
1 3 )  A handful ol othkr  h o n o r i f i c  verbs i n  -aru a r e  a l s o  
conjugated this  way: gozaru, ossyaru,  kudasazu, 
the accent  i s  on t h e  s y l l a b l e  before  n s .  The d e l e t i o n  
of the  stem thus must occur be fo re  t h e  accent  assignment 
r u l e ,  lFne na  C(c i which r e m a h s  a f t e r  t h e  d e l e t i o n  w i l l  s t i l l  
.II Y 
r e t a i n  t h e  s p e c i f i c a t i o n  [+ acc  1, s o  that the  accent  
assignment r u l e  w i l l  p u t  the  accen t  on /na/. The i r r e g u l a r i t y  
. of the h o n o r i f i c  verbs 9s that the.  imperat ive ending Is /i/ 
r a t h e r  thau /e/ and t h a t  t h e  /r/ of the  stem is  l o s t  before 
/I/* , 
bru and - suru  d i s p l a y  i r r e g u l a r  vowel a l t e r n a t i o n s .  
Both have a /u/ &n &kki , p ~ e s e n t  - 6 d  p rov i s iona l  bu t  an /i/ 
o r  ( i n  some fo rms  of h r u )  an '/o/ elsewhere i n  the  paradigm. 
Since - b r u  behaves l i k e  a vowel-stem verb i n  that the  
endings a r e  simply tacked onto something which remains 
unchanged except f o r  t h e  vowel a l t e r n a t i o n ,  I w i l l  say  that 
i t  has a vowel stem. Sfnce I s e e  no reason f o r  g i v i n g  up 
the  genera l i za t ion  t h a t  vowel stems cavl end only i n  /i/ o r  
14,- I + l 3 t h a %  the a t e n A s L k l /  and w i l l  supply t h e  -- 
grammar wath r u l e s  whereby the  /i/ is  changed i n t o  /o/ i n  
the  negat ive ,  imperat ive,  t e n t a t i v e ,  causa t ive ,  ?and 
pass ive  and i n t o  /u/ i n  the p r e s e n t  and provis ional .  
Suru i s  b e s t  t r e a t e d  as having a stem c o n s i s t i n g  of 
-
the  s i n g l e  consonant /s/. This g i v e s  t h e  c o r r e c t  forms f o r  
the causa t ive  and pass ive :  s & s a s e  & r u  -5 s & ase  & r u ,  
s & r a r e  & r u  -9 s C(c a r e  & r u ;  t h e  p a s t  tense: s & ta  -3 
s i  & ta ( just ,  l i k e  das  & ta  -9 d a s i  & t a ) ;  and one of the 
imperatives:  s & e. The forms s t i l l  t o  be accounted f o r  
f- 
a re  the p resen t  and p rov i s iona l  (with t h e  a p p y n t  stem __ -- - 
su-), the negat ive  (which i s  s J n a i  and n o t  *sanai)  -, t he  
t e n t a t i v e  (which is siyoo m d  n o t  *=), and the o the r  
imperative,  s i r o .  I can f ind no simpler s o l u t i o n  than t o  
have a r u l e  which i n s e r t s  an /1/ I n t o  a l l  these forms 
(opt ional ly  i n  the imperat ive) .  The /i/ w i l l  be converted 
i n t o  /u/ i n  the  p resen t  and p r o v i s i o n a l  by t h e  same r u l e s  
$ 3  
. V~ % as f o r  - kuru. I n  add i t ion ,  the re  i s  a /u/ i n  the  li te ra ry -  
. '2 
,$ f lavored form -- subeki  'must d o t ,  s o  that  - beki must be 
added t o  the ~ i s t  of a f f i x e s  before which /i/ -9 /u/ i n  
:% the paradigm of suru.  In %he case of kuru bek i  is  added 
-' -
2; 
.J 
:$ t o  the  p resen t  t s n s e  i n s t e a d  of the  stem, s o  t h a t  t h e  
.?. 
,Sfif 
.& elcpected Skkubeki does n o t  a r i s e .  The verb eru  'ob ta in '  
-
'~4 
>Y 
$ 
:Y can a l s o  be rendered as E; t h e  beki-form i s  ubeki', and .IIpID -
..r" 
.2 
,$ 
the provisiormal may be renaered as ureba,  altllough ereba  
-
L- 
j is  much more common. Thus the  f u l l  r u l e  w i l l  say that 
the stem vowel becomes /u/ before -ru,  - rebay and -beki 
y.' I' i n  the  verbs su ru ,  kuru,  and o p t i o n a l l y  __I_ eru.  
.$ !There s t i l l  remain a couple of i r r e g u l a r i t i e s  t o  be 
discuaswd, namely t h e  i r r e g u l a r i t i e s  i n  t h e  conzugation 
of the copula - da and t h e  p o l i t e n e s s  marker mas. .- The copula 
has t he  fol lor i ing forms : 
Present  P a s t  Gerund Condit. Provis .  Tentat ive 
Simple da  d a t t a  de d a t t a x a  nara (ba) daroo 
P o l i t e  desu d e s i t a  ( d e s i t e )  d e s i t a r a  (desi taraba)desyoo 
( the forms d e s i t e  and d e s i t a r a b a  a r e  rare, genera l ly  being 
replaced by gg and d e s i  t a rabnrespec t ive ly  ) , What l i t t l e  
r e g u l a r i t y  these  forms e x h i b i t  can be explo i ted  by t ak ing  
dar as the bas ic  form of the  copula;  then the  p a s t ,  
1111-. 
condi t ional ,  r e p r e s e n t a t i v e  ( d a t t a r i )  , and t e n t a t i v e  simple 
forms a r e  regular .  To generatti t he  p resen t ,  gerund, a ~ l d  
provis ional  forms, the fo l lowing completely ad-hoc r u l e s  
a re  needed: 
r & xu -9 i n  env. # da 
-- # 
ar & t -9 @ i n  env. # d -  e # 
d a r  & r e b a  -'Q n a r a  . 
To generate  t h e  p o l i t e  forms, i t  is necessarg  t o  have a 
r u l e  which c o n t r a c t s  ,- d a r  & mas i n t o  des. Since the  
-- 5- 
i r r e g u l a r i t y  bf having -syoo i n s t e a d  of -so0 i n  the  
t e n t a t i v e  occurs only i n  desyoo and p o l i t e  forms i n  -rnasyoo, 
some advantage is gained by s t a t i n g  the  con t rac t ion  r u l e  
i n  t h e  somewhat pedant ic  Tom ar & m a  -3 e i n  env, 
# d - s , s i n c e  then no  e x t r a  r u l e  all bo needed t o  g e t  
desyoo b s t e a d  of jsdesoo (assuming that t h e  con t rac t ion  
-
r u l e  fol lows t h e  r u l e  which p a l a t a l i z e s  t h e  /s/ of masyoo). 
The i r r e g u l a z i t i e s  o f  / m a s /  a r e  that the  t e n t a t i v e  
form is masyoo and n o t  +hnasoo, t h a t  t'ne nega t ive  p resen t  
tense form i s  masen -(no t  m a s a n a i ) ,  and t h a t  t h e  o the r  
forms of the negat ive  c o n s i s t  of masen followed by the 
corresponding p o l i t e  f omn of the copula: 
tabe & mas & NEG & ta -9 tabemasen d e s i t a  
tabe & mas & NEG & yoo -3 tabemasen desyoo 
mese  f a c t s  may be described by r u l e s  which i n s e r t  
jf .-- d m  & mas ,- a f t e r  mas .- & neg, s h o r t e n  %lie negat ive  morpheme 
from /na/ t o  /n/, and d e l e t e  t h e  p o l i t e  copula i n  t h e  
present  (so t h a t  tabernasen is der ived  from Wiabemasen 
desu) : 
1 .  mas & NEG C(e Aux -3 mase & 2 # dar & mas & 3. 
+ ObS - [+ shp] i n  env. - 2* - g r d  l ~ o l i t - a  & yo0 + cllt 
4. desu --$ pl in  env. masen # - 
2.5 Sino- Japanese morphemes 
Many s y n t a c t i c  andphonological phenomena r e q u i r e  t h a t  
the c l a s s  of Sino-Japanese morphemes be d i s t ingu i shed  i n  
the grammar. These morphemes a r e  borrowings from Chinese 
which can func t ion  s y n t a c t i c a l l y  e i t h e r  as nouns (e.g., 
a i  ' l o v e ' )  or as components of compounds, o f t e n  w i t h  a 
>- 
learned f l a v o r  much l i k e  l ea rned  compounds of Greek and 
Latin elements i n  3nglish (e,g., dansyoku 'sodomy'), Many 
of these  s i n g l e  elements o r  compounds c m  be compounded 
wit11 the verb -- suru  t o  form "uninf lec ted  verbs" o r  w i e h  the  
e n c l i t i c  na - o r  no t o  form "uninf lec ted  ad jec'f;ivesrt. 
A Sino-Japanese morpheme c m  be one o r  two morae long. 
If it i s  two lnorae long, the re  a r e  very few p o s s i b i l i t i e s  
f o r  the  second mora: i t  can be e i t h e r  the  s y l l a b i c  n a s a l  
or /i/ or  a prolongat ion of t h e  preceding vowel, o r  one of 
the norae /kf, ku, ti, tu/. Examples: 
ka geki 
lrarl lczlku 
k a i  n i t i  
koo katu 
Most Sino-Japanese morphemes ending i n  -ku, -kbg -tu, 
o r  -ti have an a l t e r n a n t  i n  which t h e  s y l l a b i c  obs t ruent  
replaces t h e  -ku, -ki, tu, o r  -ti; thus 
iti 'one1 *on 'one ( s l ender  o b j e c t )  
d a i e  ' u n i v e r s i t y  ' &koo 'school '  
bu turyoo ' quan ti t y  ' 
- .- buss i tu .  'substance ' 
To my knowledge, a l l  a u t h o r i t i e s  who t r e a t  these  a l t e r n z t i o n s  
regard t h e  a l t e r n a n t  i n  -ku, e t c .  as b a s i c  and the  o the r  
a l t e r n a n t  as derived from i t  by d e l e t i o n  of t h e  f i n a l  
vowel. Thus, Nart in  says  ([I 1, p .  29), "When r"ol1owed %?$thin 
a word by any morpheme of t h e  a s s i m i l a t i v e  type which begins 
with t h e  phoneme &, the vowel of t h e  s y l l a b l e  -ku I s  
replaced by zero". 
Mote, however, t h a t  tine final vowel of t h e  long 
t h e  morpheme i s  completely p r e d i c t a b l e  : i f  t he  
preceaing consonaht is sharp, then  t h e  vowel i s  /i/, and 
if the preceding consonmt  is  non-sharp, then t h e  vowel i s  
/u/.. The a l t e r n a t i o n  between s y l l a b i c  obs t ruent  and f ~ x l l  
a y l l a b l e  could thus p e r f e c t l y  we l l  be described by a r u l e  
of vowel-insertion r a t h e r  than of vowel-deletion, Forms 
such as iklsai 'first f l o o r '  and i t i z i  'one o 'c lock '  would 
have de r iva t ions  such as: 
underlying form i t ,  : k a i  l 4  i t ,  : z i  
vowel i n s e r t i o n  (no e f f e c t )  iti : z i  
a s s imi la t ion  ilc : ka i  (no e f f e c t )  
I henceforth assume that these  forms a r e  derived i n  this  
way. I turn now t o  the ques t ion  of t h e  envhJronment in  
which the  vowel i s  inse r t ed .  A vowel must be i n s e r t e d  if 
the morpheme i s  word-final: kyoo :ik --> icyooiku 'education; 
or  i f  t h e  fol lowing segment i s  voiced : i t ,  : z i  -3 i t i z i  
'one o 'c lock ' ,  kat:yoo -3 katuyoo 'conjugat ion ' ,  set:mei 
- sbtumei ' .explanation1, p a t :  on --) hatuon 'pronunciat ion ' .  
If the  morpheme-f i n a l  consonant i s  /k/ or  /k,/, a vowel 
must be i n s e r t e d  un less  the  fo l lowing consonant is  /k/ 
o r  /k,/15: rok:sa i  --> rokusa i  ' s i x  yea r s  o l d ' ,  tok:pon 
-9 tokuhon 'anthology ' , sek ,  !tan -3 s e k i t a n  ' coal ' .  Oae 
m i g h t  then  formulate  the  r u l e  
- -127 ) m e  elemeats of a compound a r e  always separa ted  by 
a t  l e a s t  a : -aunckre.  
1 5 )  Combinations of ' s i x '  w i t h  morphemes beginning 
with /p/ a r e  an except ion t o  t h i s  s ta tement:  rok:pyak 
-97 roppyaku .8600s r a t h e r  than  t h e  expected -:srokuhyaku. 
i n  env. Sino 
Sino 
Unfortunately,  t h i s  r u l e  w i l l  n o t  s u f f i c e ,  s i n c e  
the re  are many ins tances  where a vowel i s  i n s e r t e d  even 
though th i s  environment i s  n o t  met, f o r  example, 
zisolcukei 'magnetometer ' (not  s z i r o k k e i  ) , syazi tuha  
' r e a l i s t  movement ' (not  :*syazippa), be tuha i t a tu  ' s p e c i a l  
de l ive ry '  (not  +cbeppaltatu),  itikiromeeto&u 'one ki lometer  'I 
(not  ++ikkiromeetoru), I n  the  f i r s t  t h r e e  examples, i t  
w i l l  be no&ed t h a t  ' the  vowel i s  i n s e r t e d  'at the  major 
rC\ 
cons t i tuen t  break of a "long1' compound: z i  rok  k e i  
In the f o u r t h  example, the  second 
component i s  a morpheme of more than two morae. A 1 1  t h e  
ins tances  i n  which a vowel is  i n s e r t e d  a f t e r  /t/ o r  /t,/ 
which do n o t  fit t h e  above environment a r e  of these  two 
types, Indeed, +he- is a i s ~ - f a  all
cases of these two types i n  which t h e  morpheme i n  quest ion 
ends i n  /t/ o r  /t,/, a vowel i s  inse r t ed .  It w i l l  thus be 
necessary t o  modify the r u l e  s o  t h a t  i t  w i l l  n o t  apply 
across  t h e  major c o n s t i t u e n t  break of such compounds. I 
w i l l  de fe r  the reformula t ion  of t h e  r u l e  u n t i l  the  s e c t i o n  
7 
on compounds, where devfces w i l l  be introduced which:3allow 
an extremely simple reZormulation. 
,," 
In most cases  or" morphemes ending in  /k,/ and many 
-, 
cases of morphemes ending i n  /k/, both a form with and a 
form without the  vowel are p o s s i b l e  when the  fol lowing 
with /k,/: sekikan or  sekkan 
tekikoku tekkoku ' enemy country I ,  
eekika or  sekka 'bolshevism'. Even across  the major 
cons t i tuen t  break of a "long" compound i t  3s n o t  always 
necessary t o  i n s e r t  /k/ or  /k,/: sekkekkyuu 
IredJlood c e l l '  s e  a-ankakkei ' t r i a n g l e '  
san kak e i ,  A s  a f i r s t  approximation t o  desc r ib ing  t h e  
behavior of ~ i n o - ~ a p a n e s e  morphemes, I w i l l  simply say t h a t  
vowel i n s e r t i o n  opera tes  op t i o n a l l y  in environment 
+ Obs1 *r+ 0 ~ ~ 1 ,  r e g a r d l e s s  of whether a m a j o r  c o n s t i t -  [+ cap--*-+ cmp 
uent break occurs. 
One c l a s s  of i tems which s u p e r f i c i a l l y  look l i k e  
exceptions t o  t h e  above t rea tment  of vowel-insertion i s  
exemplified by t h e  word dangoppana 'snub nose '  (lit. 
'dumpling nose ' ) , where t h e r e  i s  a ,geminate s t o p  o the r  than 
/kk/ across  a major c o n s t i t u e n t  break: d 26" go pana. 
However, here  Yle s y l l a b i c  obs t ruen t  is  n o t  p a r t  02 t h e  
Sino-Japanese morpheme which one might suspec t  it of 
belonging to. The word f o r  'dumpling' i s  ee, n o t  
+$dm& or  * d a n g ~ t i ,  ‘- In t h e  c l a s s  o f  compounds involved, 
an obs t ruent  i s  i n s e r t e d  between t h e  two members, mis 
obs t ruent  i s  n o t  i n  the  env ixoment  of t h e  vowel- inser t ion 
r u l e ,  s i n c e  i t  i s  n o t  t h e  f inal  segment of a Sino-Japanese 
morpheme; hence no vowel i s  i n s e r t e d ,  Note t h a t  i n  this 
type of compound it i s  a l s o  p o s s i b l e  t o  g e t  a geminate 
consonant a f t e r  a long vowel, whi'hh Is otherwise impossib3e 
i n  Japanesa : ty-~uppma 'state of irdigxation' . 
Zyuu ' t e n ' h a s  an a l t e r n a n t  ending i n  the s y l l a b i c  
o b s t m e n t  when folaowed by a v o i c e l e s s  obs t ruent .  Some 
speakers have zikko, zippon, e t c . ,  and o t h e r s  have zyukko 
-3 
s p o n ,  e t c ,  Following Mart in  ( [I  3 ,  p ,  28), ' I  r e p r e s e n t  
zylu as having an under ly ing  form of e i t h e r  zip_ o r  zyup, 
In i s o l a t i o n ,  e i t h e r  of t h e s e  Sorms conver ts  i n t o  m u :  
- 
underlying form z ip  ZYUP 
vowel i n s e k t i o n  zipu zyupu 
PO-> h zihu zyuhu 
h-+ 3 z i?u  zyu?u 
i?u--) yuu zyuu zyuu 
the l a s t  s t e p  by a r u l e  n o t  mentioned s o  far which is  
- - 
involved in t h e  paradigm of yuu ' say ' ,  p a s t  t e n s e  I itta. 
Yuu i s  entered  i n  the  d i s t i o n a r y  as /ip/, and i p  & rm 
1-- 
-3 i p  & u -9 i ?  & u. -3 yu & u,  S t a t e d  i n  the most 
general  form, t h i s  u r u l e  w i l l  also e l l a i n a t e  the /?/ of 
zyu?u, When an obs t ruen t  fo l lows  ZJUU, t h e  u s u a l  
a s s i m i l a t i o n  r u l e  a p p l i e s  and z i p  :lco -9 zilcko, zyup :ko 
--> zyukko, e t c .  
Only the following long vowels and diphthongs a r e  
possible in  Sino-Japanese morphemes z ee, ai, 00, u i ,  uu. 
The sequences [ee l  and roo] could j u s t  as w e l l  be 
represented /ei/  or  /ou/, s i nce  there  i s  no ee/ei or  
oo/ou con t ras t  within a morpheme, Making t h i s  change, I 
observe t h a t  now the  final sement  o f  a diphthong o r  
long vowel i n  a Sino-Japanese morpheme w i l l  always be 
e i t he r  /u/ or /i/, so that a l l  t h a t  need be marked i n  t ne  
dict ionary i s  that that segment i s  a vowel and whether it 
i s  [i- grv] or [- grv], Since t he  grammar already contains 
a r u l e  by which /a/ and /o/ coalesce before /u/, it i s  
not necessary $ ~ a a r k  the compactness of the  f i rs t  
segment of /ou/, That r u l e  a l s o  excludes the  sequence 'eeu, 
To exclude*,/ii/ and*/iu/, i t  is  necessary t h a t  there  be 
a morpheme s t r u c t u r e  r u l e  making a segment [- shp] i f  i t  
precedes a 1- grv] f i r s t  member of a vowel sequence i n  a 
Sino- Japanese morpheme, The remaining non-occurring 
vowel sequence, 3*/oi/, can be excluded by a morpheme 
s t r u c t u ~ e  r u l e  which makes a back vowel [D( cmp] before an 
[a( grv] vowel, 
The dic t ionary  ent ry  of a Sino-Japanese morpheme 
w i l l  contain two or  th ree  segments : a non-vowel (which 
may be /?/) followed by a vowel, followed 'by e i t h e r  nothing 
a t  a l l  or one o f  the f ol lordng segments : p ,  t, t ,  , k,  k, , 
1, u,  n,  !t'he l a t t e r  e igh t  segments can be dist inguished 
by marking them as follows: 
p t lc t , k , n  i u 
cns + .I#+ + + + + - - 
o ~ s + + + + + -  
g r v +  + + - + 
dif + - - 
ShP - - + +  
The cons t ra in t s  mentioned correspond t o  the morpheme 
s truc t u r e  r u l e s  : 
] --> [- voc] i n  env. + sine ( 
-J -+ [- 
f VOC I in env. + s in0  ( C  I-- 
+ VOC 
- cnsl 4. ?+ r- cns 1 -a r+ dif I i n  envm I+ voc - )+ s in0  
5. 1: - [- shp] i n  env. cns 
6. r -cns]--)  [dcmp] i n e n v .  [ +Sine 
-+ grv 
P 
l )  
There should a l so  be mo&erne s t r u c t u r e  r u l e s  t o  
express the f a c t  t h a t  a Sino-Japanese morpheme must be 
a t  l e a s t  two and a t  most th ree  segments long. To my 
knowledge, r u l e s  or' t h i s  type have hi@herto never been 
s ta ted  formally i n  generative-phonological descr ip t ions .  
However, a s l i g h t  relnterpretatiorm of a couple o f  concepts 
allows such r u l e s  to be incorporated e a s i l y  i n t o  a 
generative-phonological de sc r ip t ion ,  The f i r s t  r e in t e rp re t a -  
t ion  cons i s t s  i n  recognizing t h a t  the  square brackets  
ind ica t ing  elsegment" r e a l l y  m o m t  t o  a fea%ure. T h i s  can 
i be seen b e s t  by cons ider ing  the  two phonological  r u l e s  
Me [- cns]  -+ [+ t n s ]  i n  env, ,- [ 1 
N. [- cns]  -9 [+ t n s J  
Rule N, which makes a l l  vowels t ense ,  i s  more genera l  
than r u l e  M, which only makes non-f inal  vowels t ense ,  and 
i f  t h a t  genera%ity is t o  correspond t o  a measure of 
complexity which counts symbols, the [ 1 must thus be 
iucluded i n  the  count, l7 second r e i n t e r p r e t a i i i o ~  is 
t h a t  gnere I took the  n o t i o n  "poss ib le  morpheme" t o  inem 
simply an a r b i t r a r y  m a t r i x  of pluses and minuses, presumably 
w i t h  a : f i n i t e  number of columns, i t  should now be taken t o  
be an a r b i t r a r y  ma t r ix  of  p l u s e s  and minuses wi th  
Znf in i t e ly  many columns, one of t h e  rows being a f e a t u r e  
corresponding t o  [ 1; t h e  morpheme s t r u c t u r e  r u l e s  
corresponding t o  morpheme l e n g t h  w i l l  then "tnrow awayt' 
a l l  but  a f i n i t e  number of c o l u m s  of t h i s  ma t r ix  by 
specifying then as "-I ]'I, m e  Tollowing two r u l e s  might 
be given t o  s p e c i f y  that Sino-Japanese morphemes are 
r e s p e c t i v e l y  a t  l e a s t  2 segments long  and a t  most 3 
s egmen t s long : 
B, -a - I. I i n  t II I I  l--e)+sino 
- 
-I7) However, f o r  sake of l e g i b i l i t y ,  1, w i l l  n o t  omit 
redundant bracke t s  from t h e  r u l e s ,  
' 
Some r e s t r i c t i o n s  must be imposed on the  random matr ices  
if t h i s  i s  t o  work. F i r s t ,  n o t e  t h a t  if one took the  m a t r i x  
whicli had a l l  of i ts  colurnns s p e c i f i e d  as [ 1, then every 
column would be preceded by t h r e e  segments and r u l e  B 
would make every column a non-segment; thus  i t  is  
necessary t o  r e q u i r e  t h a t  tlie m a t r i c e s  on which the  morpheme 
s t r u c t u r e  r u l e s  apply con ta in  a t  l e a s t  one non-segment. 
S 4 ~ i l a ~ l y ,  i f  one took t h e  m a t r i x  whose aolumns a r e  a l l  
non-segments, r u l e  K could n o t  apply $0 i t  t o  make a t  
l e a s t  two of i t s  ooJ;mS se-ents,  as i t  i s  supposed to ;  
thus every mat r ix -mus t  be r e q u i r e d  t o  c o n t a i n  a t  l e a s t  one 
segment. The r u l e s  of morpheme l e n g t h  m i l s t  precede a l l  
o ther  morpheme s t r u c t u R  r u l e s .  A f t e r  they have app l i ed ,  %he .. .- 
o the r  morpheme ~Cructsre r u l e s  and. t h e  phonological  r u l e s  
w i l l  apply t o  ma t r i ces  wi th  only  f i n i t e l y  many columns, 
namely those obtained by d i s c a r d i n g  a l l  b u t  a f i n i t e  
sequence of segments  bounded on each end by a non-segment, 
2.6 The r u l e s  of segmental phonology 
!the fo l lowing a r e  t h e  morpheme s t r u c t u r e  a d  phonolog- 
i c a l  r u l e s  which I h w e  a r r i v e d  a t  i n  t h e  above d i scuss ion ,  
p lus  a few minor r u l e s  which I d i d  n o t  mention. They apply 
i n  t h e  order  given. The r u l e s  w i l l  n o t  fill i n  a l l  
s p e c i f i c a t i o n s  l e f t  blank in  d i c t i o n a r y  e n t r i e s ;  however, 
the blanks they do n o t  f i l l  i n  w i l l  n o t  f i g u r e  i n  t h e  
f e a t u r e  i n t e r p r e t a t i o n  r u l e s ,  for example, sharpness  
s p e c i f i c a t i o n s  f o r  vowels, 
The junctual  rank  of a r u l e ,  i f  i t  i s  lower than  I, 
I 
is m i t t e n  a f t e r  t h e  number of t h e  r u l e .  I n  some r u l e s  A 
a double word boundary ## appears.  The reasons f o r  
d i s t i n g u i s h i n g  between s i n g l e  and double word bowidmy w i l l ,  
be given i n  t h e  n e x t  chapter .  A t  t h e  p r e s e n t  s t a g e  of the  
- . -4 
ana lys i s ,  one may p e f a c t l y  we l l  i d e n t i f y  s i n g l e  with 
double word boundary. The l i s t  of phonological  r u l e s  i s  
reasonably complete, b u t  the l is t  of morpheme-s t r u c t u r e  
r u l e s  i s  highly incomplete,  s i n c e  I have made no real  
attempt t o  make a thorough s t u d y  of the  s e q u e n t i a l  
c o n s t r a i n t s  on t h e  segments i n  Japanese morphemes, 
2,6,1 Morpheme s t r u c t u r e  r u l e s  
+ cns [+ n a t i v e  1 --, C -  s h p l  
Rule 7 corresponds t o  t h e  f a c t  t h a t  s t r i d e n c y  is non- 
d i s t i n c t i v e ;  l a t e r  r u l e s  w i l l  make [+ sfr] those  segments 
which a r e  a c t u a l l y  s t r i d e n t ,  S i m i l a r l y ,  r u l e  8 corresponds 
t o  t h e  f a c t  that sharpness  i s  n o n - d i s t i n c t i v e  i n  consonaatal  
segments of n a t i v e  morphemes, 
9, [+ cns]  --> [- voc] 
nas  -1- VOC 
~ u l e s  9 and 10 say t h a t  a l l  consonaata l  segments a r e  [- voc] 
except f o r  /r/, which i s  [+ voc] as well as being [- grv], 
1 1 .  c- cns , fit] tn env. [ 
- 0 C; shy 1 -- 
A g l ide  i n  a dict ionmy entry can only be /y/ i f  i t  is 
non-init ial .  
corresponding t o  the f a c t  t h a t  the only non-diffuse vowels 
i n  Sino-Japanese morphemes a r e  /a/ m d  /o/, 
3* ] -+ 
N shp 
which says tha t  /y/ i s  non-grave and a l l  other glides 
grave, mis i s  involved i n  the l a t e r  ru le  t h a t  /r,s,y/-+ .,,- '
$ i n  b&he environment [+ cns + - 9  which can be s ta ted  
-"- - 
15. + v - 3  [- cnt ]  except i n  
(this rule makes all non-obstruents continuant, even /m/ 
and /n/, which are  actual ly  non-continuants; a l a t e r  r u l e  
w i l l  make then [- c n t  ] ) , 
r i , e , ,  onomatopoeia and f o r e i g n  words may con ta in  / f ,  h/ 
but n o t  /v, T /. 
+ enS] -3 [+ d i f ]  
' 9 .  [- grv 
Rule 1 d says that f r o n t  vowels are non-low, r u l e  19 t h a t  
nun-grave consonants a r e  d e n t a l  [t, d] rather than 
p a l a t a  cZ,  Y],. 
20. f%J -3 [+ diif 
- cnt  1 
Nasals, except  Tor the [p] of foreign..,words (which i s  
represented  i n  thb dictionary as i f  i t  were c"~ ] ,  i.e., 
[" a r e  non-velar non-continuants,  which i s  t o  say + obs 
t h a t  ou t s ide  of f o r e i g n  words t h e  oiily nasals i n  
d i c t i o n a r y  - e n t r i e s  a r e  /m/ a d  /n/. 
2.6.2 Phonological  r u l e s  
1 . 
. ' -* k'!: i n  env. [+ cns 1 - 1 
g r q  
:E7 -: 
After  a consonant stem, /a/ i s  added be fo re  the nega t ive  
morpheme and / I /  i s  added before compound boundary, Note 
t h a t  r u l e  1 will q p l y  i n  t h e  " i n f i n i t i v e " ,  where t h e  
ending i s  zero .  There t h e  s tern-f i n a l  consonant w i l l  be 
followed by #, m d t h e .  r u l e  w i l l  apply s i n c e  a # i s  a l s o  a : . 
I 
[- $!$ "' i n  env. + cns cd ~ h p  1 *-....- I:"+ 
OPT) 
9 
Environment a. corresponds t o  t h e  i n s e r t i o n  o f  /i/ o r  /u/ 
after t h e  f i n a l  consonant o f  a Stno-Japanese morpheme 
when i t  i s  e i t h e r  f ina l  o r  fol lowed by a voiced segment 
(vowels inc luded) .  Environment b. corresponds t o  vowel 
i n s e r t i o n  when a f i n a l  /k/ o r  /k,/ of a Sino-Japanese 
morpheme is  followed by something o the r  than /k/ o r  /k,/. 
Environment c. corresponds t o  the  og t i o n a l  vowel i n s e r t i o n  
between /k/ o r  /k,/ and /k/ or  /k,/. 
- inenv. [+ c n s ] &  -- 
L+ c n t  J 
B f f i x - i n i t i a l  / r ,  s ,  y/ are d e l e t e d  a f t e r  a consonant 
verb-stem. This r u l e  r e q u i r e s  the  r e p ~ s e n t a t i o n  of /r/ as 
[+' c n t j  , which i s  perhaps ques t ionab le ,  s ince it i s  a f l a p  
phone tically; b u t  th i s  t r ea tmen t  i s  'admissible  s i n c e  t h e r e  
is no cont inu~l /non-cont inuant  oppos i t ion  in  l i q u i d s  i n  
-I. cas 4. [+ obs] -9 p voice]  i n  env. r, voc 1 a, 
By t h i s  r u l e  /t/ becomes /d/ a f t e r  verb-stems ending i n  
5 b + Obs]  --> C+ c n t ]  i n  env, -- [+ obs] C+ cm, 
+ obs l  & [+ obs] 
Rule 5 converts Irak & t a  and oyog & d a  i n t o  kah & ta and 
oyoh & dam Rule 6 tksinconverts them I n t o  kahi & ta  and 
oyohi & da (which eventua l ly  become kaita and oyoida) 
as we l l  as convert ing kas  & ta  i n t o  lcasi & ta, 
7 m  in:] -3 [0( d i f ]  l n  env, [C -- 
a Sino OC ' S ~ P  
A f r o n t  vowel i n  a Sino-Japanese morpheme i s  /i/ o r  /e/ 
according as it is' preceded by a sharp o r  non-sharp 
segment, 
" [ 1 -3 [4 shp] in env. f o r e i g n  
I n  non-f ore ign  morphemes, a non-vowel becomes sharp  before  
/ i / . and  non-sharp be fo re  /e/, 
9,  .rank ##, + obs 1 E -3 I+ mt] i n  en., - onom - f o r e i g n  
Rule 9 converts  i n i t i a l . . a n d  i n t e r v o c a l i c  /p/ i n t o  /f/ i n  
n a t i v e  and Sino-Japanese morphemes, 
~ o ~ r a n ~ i : .  [ - c n s l - +  [;g:] i n e n v .  E i ~ g  
/ark/ coalesces  w i t h  /ou/ and / i u / w i t h  /pi/, s o  tha t  '+.,.. .. 
taka & u --> takoo, atarasi & u -9 atarasyuu.. 
I 
l l ,  rank :. 
-3 [ z  i n  env. [- cns]  - [- cns]  
12. ] -+ i l t]  in env. tz ::;I 
Rule 1 1  makes i n t e r v o c a l i c  /h/ i n t o  a g l i d e ,  which r u l e  
12 w i l l  make i n t o  /w/ before /a/ and /?/ elsewhere. Rules 
1 1  and 12 are involved i n  such a l t e r n a t i o n s  as yowai/yo?oo: 
underlying form yopa & i yopa & u 
r u l e  9 (no e f f e c t )  yopo & u 
r u l e  10 yoha & i yoho & u - 
r u l e  1.1 yoHo & i yoHo & u 
r u l e  '12 yowa & i yo?o & u 
# rl 
where H denotes  t h e  f e a t u r e  complex gg ((..em, the 
6 . 7 ,  ?] archiphoneme> -- 
1 3. [+ cns ] --> [+ obs ) i n  env. + VOC - & [+ obs] 
!Chis r u l e  bnly a f f e c t s  verb-s tern' f ina l  /r/, which becomes 
an obs t ruen t  before  an ending beginning w i t h  /t/. 
14. "Voicing r u l e "  
[+ obs] --) [+ n a s ]  i n  some as y e t  t o  be s p e c i f i e d  
environment. 
15. rank obs 7 I -9 [+ nas] i n  env. [ + voice 1 -- 
f o r e ~ &  
Non-ini t ia l  /g/ becomes /p/ ( a c t u a l l y ,  which Wen 
becomes [ q ] ) .  Since r u l e  15 i s  of rank +$, i t  does n o t  
n a s a l i z e  those /g/'s which immediately f o l l o w  the  
prefizces g, $5, 00, which .are  followed by ++. 
azd, [+ nas ]  --? [- O ~ S ]  + cmp 
Tlie Cng]'s c rea ted  by t h e  l as t  two r u l e s ,  as we l l  a s  
those n a k e d  in the d i c t i o n a r y  e n t r i e s  of f o r e i g n  morphemes, 
1 r . + c ]  -9 
S y l l a b i c  n a s a l  and s y l l a b i c  o b s t r u e n t  a s s i m i l a t e  the p o i n t  
of a r t i c u l a t f  on and t h e  sharpness  of a fo l lowing consonant, 
10. rank: #$. [+ ens! -3 fp  vo c 
A s y l l a b i c  obs t r u e n t  assumes t h e  continuance and voic ing  
of a fol lowing consonant o r  g l i d e .  The vo ic ing  a s s i m i l a t i o n  
has a non-null e f f e c t  only  on those  s y l l a b i c  obstxuents  
which r u l e  19 w i l l  t u r n  i n t o  s y l l a b i c  n a s a l s ,  e.g,, 
boCyari --? boyyari  --> bonyari  
VOC 1 --> [+ n a s ]  i n  env. 19* '; voice [+ cns J 
~ o b  & t a  becomes yob & d a  by r u l e  4, yod & da by r u l e  17, 
and yon & d a  by r u l e  19. 
(3 d i f  
T.e " sy l l ab ic  n a s a l "  becomes a n a s a l i z e d  con t inua t ion  of 
We preceding vowel. i f  it is  followed by 'word boundary o r  
a g l i d e  o r  :- juncture and a non-consonantal segment. 
' 
21. [+ n a s ]  --> [+ voice)  
These two rules conver t  the  Kmp], e tc .  c rea ted  by r u l e s  
14 and 15 i n t o  voiced o r a l  o b s t r u e n t s ,  
-9 c+ 
/s/, but n o t  /s ,/, becomes s t r i d e n t ,  
cns 
In non-foreign words, a grave s p i r a n t  i s  [h] i f  i t  i s  
followed by a vowel o t h e r  tlian /u/ or  i f  i t  i s  sharp;  
otherwise i t  i s  [f]. 
- cns 25, [+ dLf ] -3 [- voice]  i n  env. 
+ ens 
I- voice]  - -- v o i c e .  
s u b j e c t  t o  some o t h e r  r e s t r f  
This i s  the  r u l e  wlaich devoices  /i/ and /u/ between 
vo ice less  consonaats o r  word-fin.ally a f t e +  v o i c e l e s s  
cansonant. I am unprepared t o  s t a t e  t h e  exac t  form of the 
r u l e ,  which will be cons ide rab ly  more complicated than 
this due t o  t h e  f a c t  t h a t  when s e v e r a l  consecut ive 
s y l l a b l e s  each con ta in  a d i f f u s e  s h o r t  vowel between 
vo ice less  consonants,  only a l t e r n a t e  vo~rb l s  become 
Voiceless;  however, whe t i~e r  i t  i s  t h e  I s t ,  3rd, e t c .  
' 
vowels t h a t  become vo ice less  o r  the  2nd, 4th, e t c , ,  
depends on s e v e r a l  f a c t o r s  such as which vowels a r e  /i/'s 
and which /u/'s and what t h e  consonants a r e ,  !T!he most 
thorough t rea tment  I know or" t h i s  t o p i c  is t o  be found i n  
-3 [+ str] in env. .- 
1 J.- #._... - - - Beeere /n/, the  d e n t a l s  /t/ and /d/ become [c] and [ d z l  
(which then becomes [ z ] )  . 
By ru le  27, d z  - [ z ]  and [ z , ]  -4 [d,]. 
28. rank : . 
cns 
- cns 29. rank : . + ] - [+ grv! in env. 
Rules 28 (which probably ought t o  be more genera l )  and 29 
convert  - i ? u  in to  guu 'say'. 
' cnsl -a [- shy]  i n  env. 30. t- voc- r: ;;I 
2 u l e  30 turns /y/ i n t o  /?/ before  /i/. 
- f l t  
When g l o t t a l  constriction i s  between the  sy lxab ic  n a s a l  
m d  a non-low vowel, i t  becomes a n a s a l i z e d  t r a n s i g i o n  t o  
rcr 
the  f o l l o w i n g  vowel ([f ] befo re  front vowels, rw] before 
back vauels), e.g., /pon?e/ = [ h o G e l  ' t o  the book1,  
NN /pon?o/ = [hoowo] 'boolc (acc. case ) '. 
ACCENT 
3.1 General remarks 
A sentence of standard Japanese is divided in to  
44 phonological phrases (bunsetsu $ .@b ) each of which may 
contain a t  most one s i g r i f i c a n t  f a l l  i n  pitch. I w i l l  r e f e r  
t o  the sy l lab le  o r  mora where th is  f a l l  i n  p i tch  occurs as 
the --- accented mora or  syllable of the phrase, Then, 
d" 
disregarding intonational  f ac to r s ,  the morae o f  a ' 
phonological phrase display the following pitches : the 
morae up to and including the accented mora a re  - .  
high-pitched, except tha t  the f i r s t  mora is low-pitched if 
i t  is  not  accented; the morae a f t e r  the accented mora a r e  
low-pitched; i n  phonological phrases which contain no 
accented mora,  the f i r s t  mora i s  low-pitched and all 
subsequent morae high-pitched, Examples : 
' i s  ea t ing '  
'was opening ' 
& e t e  o i t e  kuru 'go and opent 
It w i l l  be noted t h a t  to  specify the p i t ch  shape o f  a 
phonological phrase, i t  i s  necessary only specify which 
sy l lab le  i s  accented. Using ' a f t e r  the  accented mora to 
- ,  
-* 
mark accent  and % t o  mark phonological  phrase boundary, 
the above t h r e e  u t t e r a n c e s  a r e  then  t r ansc r ibed  as fo l lows : 
% t a 1 b e t e  imasu$ Sakete  imafsita$ $akete  o i t e  kuru$. 
Japanese d i f f e r s  from languages with " s t r e s s  accents  I t  
such as English and German i n  t h a t ,  a t  l e a s t  wi th in  the  
word, t h e r e  i s  no such t h i n g  as s e c o n d a r ~  s t r e s s  i n  
Japanese. The only analogue t o  secondary s t r e s s  t o  be found 
i n  Japanese is t h e  phenomenon t h a t  when two o r  more 
consecut ive accented phonological  phrases  f orm,-a s i n g l e  
s y n t a c t i c  c o n s t i t u e n t ,  t h e  second and subsequent ones a r e  
pronounced with t h e i r  high s y l l a b l e s  on a lower p i t c h  than  
i n  t h e  f irst  phrase ,  f o r  example, $tiEdsita 
- - 
. -
'I met I&. ~amada ' .  However, whi le  i t  I s  c o r r e c t  t o  label 1'. 
the  /ma/ of a i m a s i t a  as having a secondary accen t  i n  t h e  
above example, i t  i s  impossible  f o r  a s i n g l e  word t o  con ta in  
s e v e r a l  d i f f e r e n t  degrees of s t r e s s ,  as i n  t h e  English 
compound ' P o r t  of New York Author i ty  t i c k e t  book s a l e s  
o f f i ce" .  Japanese compounds have only one accen t ,  f o r  
example, & i d a n k a t u y o o d o h  'vowel-s tern ve rb  . 
3.2 Nouns 
I will begin my d i s c u s s i o n  of how t h e  accen t  of a 
phonological phrase  i s  der ived  from i t s  under ly ing  
S t r u c t u r e  by a cons ide ra t ion  of a reasonably s imple class 
of phonological phrases  : those  cons is t i n g  of a noun 
followed by any number of e n c l i t i c s  ( j o s h i ~ b $ J  ) . Consider 
the fol lowing combinations of a noun w i t h  t he  copula 
desu : 
-1 
& o t i d e s u  ' i t ' s a l i i e '  
k&o desu ' i t ' s  a h e a r t t  
& x \ d e s u  ' i t ' s a h e a d t  
' i t ' s  a c i t y 1  
I w i l l  expla in  these  d a t a  by say ing  that the  nouns i n o t i ,  
kokoro, atama, and miyako a r e  en te red  i n  t h e  d i c t i o n a r y  
wfth accent  r e s p e c t i v e l y  on t h e  f i r s t  s y l l a b l e ,  t h e  second 
,?< 3 
'8 
--- I:? s y l l a b l e ,  t h e  t h i r d  s y l l a b l e ,  and absent :  i ' n o t i ,  koko ' r o ,  
< j  
IS 
atamat,  miyako. The nouns r e t a i n  these  accen t s  when 
4 3 
>J 
,? 
pronounced i n  i s o l a t i o n :  b o t i ,  &o, &ma, dssko 
(note t h a t  a sda  consequence of t h e  n a t u r e  of accent  i n  
I!! standard Japanese, i n  c o n t r a s t  t o  many Japanese d i a l e c t s ,  If unaccented i tems a r e  i n d i s t i n g u i s h a b l e  i n  i s o l a t i o n  from 
1 i items w i t h  accent  on t h e  f i n a l  mora). 
Now consider the combinations of an unaccented noun 
- Z I? such as miyako with var ious  e n c l i t i c s :  
I w i l l  explain t h e s e  data by say ing  that  made and - kara 
are r e s p e c t i v e l y  accented on t h e  f i r s t  s y l l a b l e  and 
[j accented on the  second s y l l a b l e .  l a e n  combined w i t h  an 
;i ' unaccented noun, the accent  of ' these e n c l i t i c s  becomes t h e  
!? i 
3 
9 
accent  of the  e n t i r e  phonological  phrase.  W ' a t  happens, 
however, when an e n c l i t i c  such as m a  o r  k a r a  i s  combined 
.- 
with an z m  noun? I n  t h f  s case ,  only t h e  accent  of 
the noun i s  rnanlf es  ted  : 
i ' n o t i  k a r a  koko'ro k a r a  atama' k a r a  
i ' n o  ti made koko 'ro made atma' made 
I w i l l  ex-plain t h i s  f a c t  by g i v i n g  a r u l e  t h a t  when a 
phonological phrase conthins  two accen t s ,  t h e  second 
accent  i s  el iminated.  Thus 9 o k o  made a r i s e s  from 
kokotro & ma'de by an a p p l i c a t i o n  of t h i s  r u l e .  
!There i s  a second type of e n c l i t i c  whose behavior  
d i f f e r s  t h a t  of k a r a  , made, e t c .  i n  t h a t  i t  
bears t h e  accen t  r e g a r d l e s s  of what kind of noun i t  fo l lows.  
i n o t i  g u ' r a i  'as much as a l i f e '  i n o t i  rasi'i ' l i k e  a l i f e '  
kokoro g u ' r a i  'as much as a h e a r t '  kokoro r a s i ' i  ' l i k e  a h e a r t '  
atama g u ' r a i  'as much as a h$&d ' atama rasi 'i ' l i k e  a head '  
miyalco p ' r a i  'as much as a c i t y '  miyako r a s i ' i  ' l i k e  a c i t y '  
Tenta t ive ly  I w % l l  r epr es e n t  phonological  phrases  invo lv ing  
these  e n c l i t i c s  a s  having a junc t u r a l  element, say ,  8,  
between the noun and t h e  e n c l i t i c  and t h a t  the  June t u r a l  
ramls: of t h e  accen t  e l i m i n a t i o n  r u l e  i s  @ (I w i l l  even tua l ly  
d i sca rd  t h i s  s o l u t i o n ,  as i t  w i l l  t u r n  o u t  l a t e r  t o  be 
incons i s  ten* wi th  t h e  f a c t s ) .  Thus t h e  accen t  e l imina t ion  
r u l e  wil1.no. t  a f f ' ec t  i ' n o t i @ g u l r a i  a d  will l e a v e  t h e  
' accen t  on gu'rai. 
The remaining types of e n c l i t i c s  a r e :  
1. .- no (possess ive  p a r t i c l e ) ,  n n  i s  p e c u l i a r  i n  t h a t  a 
f inal-accented noun of more t h a n  one s y l l a b l e  o f t e n  l o s e s  
i t s  accent  before  no; The cond i t ions  under which t h i s  l o s s  
of accent  takes p l a c e  a r e  s y n t a c t i c .  F o r .  example, the re  i s  
no l o s s  of accent  when the Noun & no combination 
-
func t ions  as an a d j e c t i v e :  *atno ko ' g i r l t  (onna' = 
'womant, ko = ' c h i l d  ' ) , irhich c o n t r a s t s  w i t h  &- 
' the  woman's child', In nested possess ives ,  t h e  l o s s  of 
accent only occurs  i n  t h e  innermost Noun no Noun 
c o n s t i t u e n t :  $a no s ippo\no i r o  ' t h e  c o l o r  of  the  
horse 's t a i l '  ( I C  s t r u c t u r e  m 
uma no s ippo no f r o  
' ho r se '  ' t a i l 1  ' co lor  t ) 
but 4- ' c o l o r  of t h e  t a i l ' ,  Also t h e r e  i s  no 
l o s s  of accen t  i f  the  noun has any modi f i e r s  : d = a b  
s ippg  t h e  t a i l  of  that horse  ' , +ai no S ~ P P O  ' t h e  
t a i l  of t h e  red h o r s e ' ,  I n  a l l  o t h e r  cases  f inal  
accented nouns l o s e  t h e 2 r  a c c e n t  be fo re  no. I w i l l  d e f e r  
my explanat ion  of these  phenomena t o  s e c t i o n  3.6, 
4' 
t a t i ,  s ika .  When one of t h e s e  t h r e e  p a r t i c l e s  i s  . 2* r a y  -- -
combined w i t h  an accented noun, t h e  accen t  of t h e  npun i s  
manifested,  When one of them i s  combined w i t h  aa unaccented 
noun, t h e  noun acqui res  an a c c e n t  on i ts f i n a l  s y l l a b l e ,  
i t n o t i  s i k a  'only a l i f e '  a n a ' t a  t a t i  'you ( p l . ) '  
rniya.lco1 sika 'only a ci-by kodomorta t i  ' ch i ld ren '  
rniyako k a r a  'from the  city'kodomo kara 'from t h e  c h i l d '  
bo2'kura 'us  ' 
kore 'ra ' t hese  ' 
kore ga ' t h i s  (nom. c a s e ) '  
These d a t a  a r e  most simply explained by say ing  that these  
1 morphemes a r e  preceded by an accen t :  ray  ' t a t i ,  ' s ika .  
The accent  e l imina t ion  r u l e  w i l l  au tomat ica l ly  remove 
this accen t  when they a r e  preceded by accented nouns: 
i ' n o t i  &'silra -9 i ' n o t i  sika. 
3. - dake. The only  p e c u l i a r i t y  of dake i s  that a f t e r  
accented nouns, two forms a r e  p o s s i b l e  : i 'no t1  dake, 
i n o t i  dake', A f t e r  unaccented nouns t h e  accen t  i s  always 
on t h e  /ke/ of dake. What these  facts amount t o  i s  that  
.L- 
dake is  accented on the  second s y l l a b l e  and can o p t i o n a l l y  
.- 
be preceded by Q. In t h e  case of unaccented nouns, t h e  
same form r e s u l t s  r e g a r d l e s s  of whether @ i s  p resen t .  
4. nagara,  a a r a  - i s  accented a f t e r  aa accented noun 
and unaccented a f t e r  an unaccented noun: & G + a r a ,  
m a .  It  i s  necessary  t o  have a r u l e  of a c c e n t  
a t t r a c t i o n  which moves accen t  from t h e  noun onto t h e  f i rs t  
s y l l a b l e  of nagara.  
3.3 Verbs and a d j e c t i v e s  
I now turn t o  the  cons ide rab ly  more i n t e r e s t i n g  ques%ion 
of accentua t ion  i n  verbs and a d j e c t i v e s .  F i r s t  I w i l l  
cons ider  t h e  ques t ion  of how much freedom t h e r e  i s  i n  t h e  
p o s i t i o n  of accen t  i n  t h e  d i f f e r e n t  s y n t a c t i c  ca tegor ies .  
Reca l l  that i n  t h e  preceding s e c t i o n  examples were given 
of th ree - sy l l ab le  nouns whose under ly ing  f o m s  had accen t  
on t h e  f i r s t  s y l l a b l e ,  on the  second s y l l a b l e ,  on the t h i r d  
s y l l a b l e ,  and no accen t  a t  a l l .  It thus may be s a f d  that 
the  l o c a t i o n  of accent  i n  nouns i s  f r e e :  i n  s p e c i f y i n g  
the b a s i c  accentua t ion  o f - a n  n - s y l l a b l e  noun, one is givilng 
the  value of a v a r i a b l e  tihich can  take  any o f  t h e  va lues  
0, 1, . . . , n, In verbs and a d j e c t i v e s ,  however, t h e r e  i s  
much l e s s  freedom i n  t h e  p o s i t i o n  of accent .  Conslderfng 
fox t h e  moment j u s t  p r e s e n t  t e n s e  forms and f o r g e t t i n g  
about some except ions which I w i l l  d i s c u s s  l a t e r ,  t h e r e  a r e  
only two p o s s i b l e  accen tua t ions  : t h e r e  a r e  verbs t& 
' e a t f  and 'open, b u t  sh would n o t  be p o s s i b l e ;  
there a r e  a d j e c t i v e s  'high' and 6 ' red ' ,  butis* 
would n o t  be poss ib le .  lPhus t o  s p e c i f y  the accentua t ion  of 
a verb o r  a d j e c t i v e ,  a l l  t h a t  need be marked i n  t h e  
d ic t ionary  e n t r y  i s  t h e  va lue  of a b ina ry  v a r i a b l e :  
accented or  unaccented. w i l l  accordingly c a l l  verbs 
which have an accented p r e s e n t  t e n s e  form accented verbs 
0 - - 
I) To s e e  that akeru i s  unaccented r a t h e r  than  final- 
accented, add a noun: & x o  ' t he  door which he 
opens' and n o t  *aJGKb r e s u l t s .  
and those which have an unaccented p r e s e n t  t ense  form 
unaccented verbs, If i t  i s  k e p t  i n  mind t h a t  the  terms 
accented and unaccented r e f e r  t o  the  under ly ing  form and 
n o t  t o  t h e  phonet ic  form, no confusion should be caused by 
the  f a c t  that many of t h e  i n f l e c t e d  forms of unaccented 
verbs a re  i n  f a c t  accented. 
Consider now an accen tua l  a1 t e r n a t i o n  which takes  
p l a c e  i n  almost a l l  accented a d j e c t i v e s  and vowel-stem 
verbs r 
P r e s e n t  t abe  ' r u  P r e s e n t  t a k a ' i  
P a s t  t a ' b e t a  Adverbial  t a  'kaku 
This a l t e r n a t i o n  could be descr ibed  i n  e i t h e r  of two ways: 
e i t h e r  say t h a t  t h e  accen t  i s  b a s i c a l l y  on t h e  f i n a l  
s y l l a b l e  of t h e  stem ( t a b e ' ,  takat ) and tha t  it i s  
s h i f t e d  t o  tlie l e f t  i n  the  p a s t  and adverb ia l  forms, o r  
say that  it i s  b a s i c a l l y  on t h e  penul t imate  s y l l a b l e  of 
t h e  stem ( t a ' b e ,  ta 'ka)  and that the  accen t  i s  a t t r a c t e d  
towards tne p r e s e n t  t ense  ending. I w i l l  choose the  l a t t e r  
-".I 
2 ,  Below I w i l l  g ive  an exhaus t ive  account  of t h e  verbs 
and a d j e c t i v e s  which do n o t  undergo th is  a l t e r n a t i o n .  I 
J' 
should po$nt ou t  here t h a t  i n  t h e  speech of many young 
male speakers  t h e  a l t e r n a t i o n  takes  p l a c e  only i n  
verbs ,  n o t  i n  a d j e c t i v e s ,  which have s tern-final accent  
throughout thef  r paradigms : t a k a  'i, taka'ku. However, 
wonen and o l d e r  men have the  a l t e r n a t i o i i  as descr ibed  here.  
4 a l t e r n a t i v e ,  lo l lowins  3.-Y. 1~uroda3 and John Chew , who 
independently discovered t h a t  t ak ing  t h e  stem-penultimate 
acoent as bas ic  g ives  a much s impler  s e t  of phonological 
rules, First of all, n o t e  that i n  t h e  c a s e  of accented 
a d j e c t i v e s ,  t h e  only  i n f l e c t i o n a l  forms i n  which the  
accent  i s  on t h e  final vowel of t h e  stem a r e  t h e  p r e s e n t  
and t he  h o n o r i f i c ;  , elsewhere i n  t h e  paradigm t i e  accen t  
i s  e i t h e r  stem-penultimate o r  on an o b l i g a t o r i l y  accented 
ending, In e'le case  09 accented vowel-stem verbs ,  
a r e  t h r e e  o t h e r  forms whicli have accen t  on - tne  f i n a l  
vowel of t h e  stem: the  n e g a t i v e ,  t h e  p r o v i s i o n a l ,  and the  
imperative.  Since the  n e g a t i v e  of an accented consonant- 
stem verb i s  accented on the  i n s e r t  -a- which goes between 
the  stem 'and t h e  nega t ive  morpheme : yo 'mu ' reads ' , 
yoma'nai 'does n o t  r ead ' ,  tine f a c t  that t h e  accent  i s  on 
the s tern-f i n a l  s y l l a b l e  i n  vowel-s tern verbs i s  a t t r i  bu tab le  
t o  whatever process  p u t s  t h e  a c c e n t  on t h e  i n s e r t  of 
consonant-s tern verbs. Thus i f  t i le stem-penultimate accen t  
is  taken as b a s i c ,  the  only a c c e n t  shift r u l e  needed will 
be a r u l e  which a t t r a c t s  the  a c c e n t  towards the  p r e s e n t ,  
p r o v i s i o n a l ,  and impera t ive  endings (and i n  a d j e c t i v e s  , 
- - - 
3, unpublished work. 
4, I t  wansf onnat ional  Analys is  of Xodorn Col loquia l  
Japanese", Yale Univ, d i s se ' r t a t fon ,  1961, 
the h o n o r i f i c  ) , 
mrt laer  reason f o r  t ak ing  t h e  stem-penultimate 
accent  as bas ic  i s  given by a cons ide ra t ion  of "uninf lec ted  
a d j e c t i v e s "  and "uninf lec ted  verbs" ,  There a r e  a handful 
of accented stems which can f u n c t i o n  as both  i n f l e c t e d  
ad Jec t i v e s  a.nd u n i n f l e c t e d  ad j e c t l v e s .  '&en they f u n c t i o n  
as u n i n f l e c t e d  a d j e c t i v e s  , t h e  accen t  is  on the  penul t imate 
s y l l a b l e  of the  stem:5 
o o k i ' i  mado ' b i g  window' 
o ' o k i  n a  mado, 
o 'kiku 
t i i sa ' i  z i b i k i  'small d i c t i o n a r y  ' 
t i ' l s a  na z ib ik f  
ti ' isaku 
o k a s i ' i  h a a s i  'queer  s t o r y '  s t r o ' i  suutu  'white s u i t '  
o k a ' s i  na  hAYlasi s i ' r o  no suutu  
Uninflec%ed verbs  (compounds of a Sino-Japanese morpheme 
o r  compound with - su ru  ' d o t )  can be of t h r e e  Icinds : (1  ) 
those accented exac t ly  l i k e  o r d i n m y  unaccented verbs ,  (2)  
those accented exac t ly  l i k e  o r d i n a r y  accented ve rbs ,  and 
( 3 )  those wi th  a f i x e d  accen t  on t h e  Sino-Japanese p a r t  
throughout the e n t i r e  paradigm, Examples : 
' s u b t r a c t '  ' love  ' 'scheme 
Pr es . genzuru a i s u  ' r u  k i  t o  ' s u m  
P a s t  g e n z i t a  a ' i s i t a  k i t o  ' s i ta  
Prov, genzi re 'ba  a i s u  ' reba  k i t 0  ' sureba  
0 - -  
5)  There i s  one anomalous stem which i s  accented when 
u n i n f l e c t e d  b u t  unaccented when i n f l e c t e d ;  .akai, a 
no ' r ed ' ,  However, h e r e  t o o t h e  accen t  is  stem- 
.- 
penult imate.  
Insofa r  as the  Sino-Japanese p a r t s  of t h e s e  verbs  can be 
used as independent words, those  of type ( f )  a r e  
unaccented, those of type ( 2 )  a r e  accented monomorphemic, 
and those  o f  type ( 3 )  a r e  accented compounds. 'PSrpe ( 3 )  
verbs must be assumed t o  have some junc tu ra l  element 
, $2 
. .12 between t h e  Sino-Japanese p a r t  and suru  which w i l l  p revent  
'.$ 
: the accent-placement and accen t  a t t r a c t i o n  r u l e s  from 
*\ 2 
- ?~j moving t h e  accent.  In  verbs  of types (1 ) and (2), t hese  
i 24 
1; 
. r u l e s  w i l l  p u t  the accent  i n  t h e  r i g h t  p laces ,  No te ,  
' 4  
.\? 
. $  however, that i f  t h e  s t em-f ina l  accented a l t e r n a n t s  of 
, :3 
:t t?; verbs had been chosen as b a s i c ,  It would be necessary  t o  
; t
' .d 
B ! Sf ,+ add a f a i r l y  complicated r u l e  t o  t h e  grammar which would 
,. $4 
' 4  
-i 
, C. 
s h i f t  the accen t  from t h e  Sino-Japanese p a r t  onto - suru  
-: 
*> *: 
,:I i n  some b u t  n o t  all. forms of t h e  paradigm. 
, % 
,($ 
" 
12 Coiisonaat-stem verbs do n o t  undergo any accen tua l  
n4  
' d alterna-t;ion between p r e s e n t  and p a s t :  tano 'mu, tano 'nda, 
, 
' always having t h e  accen t  on the vowel preceding the stem- 
f irral consonant except  i n  those  forms where an ending i s  
accented. This p o s i t i o n  o f  the accen t  i s  thus  the  n a t u r a l  
one t o  take as the  b a s i c  accen t  of t h e s e  verbs. A s  argued 
above, the b a s i c  accent  i n  accented  a d j e c t i v e s  m d  vowel- 
stem verbs i s  on t h e  penu l t ima te  s y l l a b l e  o f  t h e  stem. It 
i s  necessary  t o  g ive  a r u l e  which w i l l  conver t  t h e  b inary  
morpheme f e a t u r e  [t accen ted j  i n t o  an accen t  mark on an 
a c t u a l  s y l l a b l e .  The rule t a k e s  t h e  form 
+ accent -  
By the  convention on t h e  expansion of parentheses ,  t h i s  
r u l e  w i l l  f i rs t  apply t o  stems ending i n  CV, then  t o  
stems ending i n  C o r  i n  V, and f i n a l l y  w i 1 J  apply t o  t h e  
L 
opt ion  of n e i t h e r  C nor  V, i n  which case  it p u t s  accent  
on t h e  l a s t  s y l l a b l e ;  t h e  l a t t e r  opt ion  w i l l  apply only 
v' 
when t h e  s y l l a b l e  i s  p?eceddby n e i t h e r  a C n o r  a V, i .e . ,  
when t h e  stem i ~ ' m o n o s y l l a b i c .  The convention of 
parentheses  thus  obv ia tes  the  n e c e s s i t y  of having t o  g ive  
a s e p a r a t e  r u l e  that accented 1-mora sterns a r e  accented on 
t h e i r  one mora, which would o therwise  be necessary,  
This r u l e  p l a y s  a c e n t r a l  r o l e  i n  d e r i v i n g  the pass ive ,  
p o t e n t i a l ,  causa t ive ,  nega t ive ,  and o t h e r  forms of t h e  
verb,  i n  con junct ion w i t h  the  r u l e  t h a t  d e r i v a t i o n a l  
a f l i x e s  do n o t  change t h e  accentedness  o r  unaccentedness 
of a verb ( r e c a l l  t h a t  t h e  p a s s i v e ,  c a u s a t i v e ,  p o t e n t i a l ,  
and nega t ive  morphemes a r e  d e r i v a t i o n a l  i n  na- ture) ,  The 
r u l e  about d e r i v a t i o n a l  a f f i x e s  takes  t h e  form: 
d e r i v a t i o n a l  ( ( )verb-stem ' a f f i x  'verb-stern 
acc 
--) ( " 11 I1  I I 1 I I 1  ll L* acc 
S h c e  t h e r e  may be s e v e r a l  verb stems imbedded one wi th in  
another ,  b u t  only one accen t  i s  t o  be i n s e r t e d  by the  
accent  placement r u l e ,  t h e  l a t t e r  w i l l  have t o  be r e s t r i c t e d  
so t h a t  i t  only a p p l i e s  t o  t h e  outermost p a i r  of verb- 
s tern parentheses .  This modi f i ca t ion  cavl be accomplished 
by r e q u i r i n g  that t h e  r i g h t a o s  t p a r e n t h e s i s  be followed 
by Aux. Thus the  causa t ive-pass ive  t abesase ra re  ' ru  ' t o  
be subjec ted  t o  be ing  made t o  e a t t  i s  der ived  as fo l lows : 
( (  ( t abe  & sase)v-stem rare )v-stem " rU)verb -9 
+ acc 
( ( t a b e  dc s a s e  8 rare)v-stem a r ~ ) ~ ~ ~ ~  -9 
+ acc  
. (accent  placement r u l e )  
--) t a b e  B s a s e  & r a ' r e  & r u  
(accent  a t t r a c t i o n  r u l e )  -9 t abe  & s a s e  & r a r e 1  a r u  
Now cons ider  t h e  negat ive .  The nega t ive  of a verb i s  
morphologically an a d j e c t i v e  and can t ake  a l l  t h e  i n f l e c t i o n s  
of an a d j e c t i v e  except  that it does n o t  have a nega t ive  o r  
an h o n o r i f i c  form. Accentual ly ,  the  n e g a t i v e  verb dilf e r s  
'from o t h e r  a d j e c t i v e s  i n  t h a t  i t  does n o t  under@ t h e  
accentua l  a l t e r n a t i o n s  desc r ibed  above b u t  has accen t  on 
the  "stem-penultimate" s y l l a b l e ,  which i n  t h i s  case  i s  
the s y l l a b l e  immediately be fo re  the  nega t ive  morpheme 
-nag. The nega t ive  i s  thus  &=~?pe@zlar s o l e l y  t o  t h e  e x t e n t  
t h a t  t h e  accent  a t t r a c t i o n  r u l e  does n o t  apply t o  it. The 
s imples t  formula t ion  of t h i s  i r r e g u l a r i t y  i s  t o  claim 
, t h a t  a J u n c t u r a l  element / precedes  the  nega t ive  morpheme 
a d  t h a t  t n e  accent  a t t r a c t i o n  r u l e  i s  of rank /. The 
der iva t ion  of t a b e ' n a i  and yoma'nai i s  thus as fo l lows:  
( ( (tabe),-st, /'la )A-s tem ik i l  --> 
+ acc 
vowel-ins er t i o n  (no effect) 
d e r i v a t i o n  r u l e  - ( (tabe/na)A-stem i) 
+ acc 
accent  assignment + t abe l /na  & i 
+ acc 
+ acc 
d e r i v a t i o n  r u l e  -9 ((yom & a / na)A,stem & i) 
+ acc 
accent  assignment -> yom & a'  / na & i 
The accen t  a t t r a c t i o n  r u l e ,  being of rank /, does n o t  
opera te  on t h e s e  i tems as ~ r h o l e s ,  bu t  splits them i n t o  the  
s t r e t c h e s :  # tabeV/  and /na a I.# ; &om & a'/ and 
/na tk i#, Hei ther  p i e c e  of e i t h e r  word con ta ins  an 
accented i tem followed by arr a t t r a c t i n g  morpheme, and t h e  
r u l e  thus  has no e f f e c t ;  consequent ly,  t h e  c o r r e c t  forms 
tab  e ' n a i  and yoma ' n a i  a r e  obtained.  
Now cons ider  t h e  d e s i d e r a t i v e  form of a verb: 
yornita ' i  'would l i k e  t o  r e a d ' ,  y o b i t a i  'would l l k e  t o  c a l l f .  
The d e s i d e r a t i v e ,  l i k e  t h e  n e g a t i v e ,  is  morphologically an 
ad jec t ive .  For some speakers  of s t andard  Japanese t h e  
d e s i d e r a t i v e  d i s p l a y s  t h e  o rd ina ry  a l t e r n a t i o n :  yorni ta ' i ,  
yomittaku, whereas f o r  o t h e r s  t h e  accen t  i n  t h e  des ide ra f ive  
of an accented verb is  always on t h e  d e s i d e r a t i v e  morpheme 
-ta- : yomita'ku. For t h e  first kind of speakers  t h e r e  is 
no problem: the accen t  placement r u l e  p u t s  accen t  on the  
s y l l a b l e  before - t a m  a d  i n  t h e  p r e s e n t  t e n s e  t h e  a t t r a c -  
t i o n  r u l e  draws t he  acccn t  onto -ta-. For the  l a t t e r  kiLnd 
of speakers;  t h e  d e s i d e r a t i v e  must be considered t o  be a 
compound: i n  accented compGund verbs and a d j e c t i v e s  t h e  
accent  always s t a y s  on t h e  second member, f o r  example, 
nozokimi!~ru 'peer  ' , p a s t  t e n s e  nozokimi ' ta  (= nozok 'peer '  
i(e m i  ' see  ' ) , magaride'ru 'emerge', p a s t  t e n s e  magaride ' ta  
I (= magar ' turn '& de emerge ' ) , sumiyo:'i 'comi'ortable ' , 
adverb ia l  sumiyo'ku (= sum ' l i v e '  & yo 'good'). Assuming 
compound boundary t o  be t h e  .,rank of t h e  accen t  al.L2gn&&af; 
r u l e ,  yomita'ku i s  der ived  as fo l lows  : 
( (   YO^) V-s tern : ta)A-s a ku)-> 
+ acc  
: ta  vowel- inser t ion r u l e  --?( ( (yon 1) )A,s & ku)  
+ acc 
d e r i v a t i o n  r u l e   GO YO^ & i : ta)A,stema k ~ )  
f acc 
The accen t  placement r u l e  a p p l i e s  t o  t h e  chunk : ta )  A-s tern 
+ acc 
Note t h a t  s i n c e  t h e  accen t  placement r u l e  does n o t  d i v i d e  
negat ives  (which con ta in  / - juncture) ,  / i s  lower t h m  : 
i n  t h e  junc tu ra l  h ierarchy.  
There a r e  a few verb  i n f l e c t i o n s  s t i l l  t o  be discussed.  
The gerund i n  - t e  and t h e  i n f i n i t i v e  (ending $) have the  
P r e s e n t  t abe ' ru  akeru yofmu yobu 
Gerund t a l b e t e  ake te  yo'nde yonde 
~ d f n i t i v e  t a 1 b e  ake yo'mi yobi  
I n  t h e  cond i t iona l  m d  r e p r e s e n t a t l v e ,  t h e  b a s i c  accent  
i s  manifested i n  accented verbs and t h e  ending i s  accented 
i n  unaccented verbs : 
. ,. 
P r e s e n t  t abe  ' ru  akeru  yo 'mu yobu 3 : '3 Condit ional  t a l b e t a r a  a k e t a ' r a  yo 'ndara yonda ' ra  
r ,; Representa t ive  t a ' b e  tari  a k e t a ' r i  yo ' n d a r i  y o n d a r r i  
?J 
! -i 
1 Ly The endings thus  a r e  accented i n  t h e  under ly ing  forms: 
-5- 
# A+ 
i ta 'ra, ta ' r i ,  and t h e  accen t  e l i m i n a t i o n  r u l e  d e l e t e s  
+d 
t h i s  accent  a f t e r  accented stems: t a ' b e  & ta'ra --) 
ta '  be tara .  The p r o v i s i o n a l  ending i s  accented a f t e r  
4 
13 unaccented stems and a t t r a c t s  t h e  acb&a& of an accented I 3 
&tern onto the  s tem-final vowel: 
.Q 
'4 P r e s e n t  t abe  'xu akeru yo 'mu yobu j P r o v i s i o n a l  tabe  ' r eba  ake re  'ba yo'meba yobe'ba Imperat ive tabe  ' ro  akero yo 'me yobe 
The p r o v i s i o n a l  ending - r e t b a  thus has an accent  on i t s  
d 
4 first s y l l a b l e  and i s  inc luded i n  t h e  l i s t  of morphemes 
which a t t r a c t  accent .  The impera t ive  ending ro/e i s  o f t e n  
descr ibed as i f  i t  were an accented  and a c c e n t - a t t r a c t i n g  
morpheme l i k e  t h e  However, s i n c e  t h e  
imperat ive ellding i s  one mora long,  it could unambiguously 
manifes t  a,n accen t  only when fol lowed by something. Since 
- O6T Jorden, pp. 360-361 w r i t e s  alceror , yobe'. 
the only things which can fol low i t  a r e  c e r t a i n  clause- 
f i n a l  p a r t i c l e s  (p r inc ipa l ly  xo -) which put  an accent on 
tlie preceding s y l l a b l e  myway, any accent  which the 
imperative exh ib i t s  can be a t t r i b u t e d  t o  the  following 
p a r t i c l e ,  and the  imperative of unaccented verbs can 
be regarded a s  unaccented. The t e n t a t i v e  always has the  
accent on the ending -yoto; t h i s  i s  handled the same way 
as a r e  those post-nominal e n c l i t i c s  which a r e  always 
accented (l.e., for the time belng, -yo0 w i l l  be assumed. 
t o  be preceded'by some juncture @ over which accent 
de le t ion  does no t  apply; however, t h i s  so lu t lon  w i l l  be 
re jec ted  i n  favor  of another l a t e r  i n  this d i s s e r t a t i o n ) .  
 ord den's analys is  i s  based on a va r i e ty  of Japanese i n  
which the t e n t a t i v e  of an unaccented verb i s  unaccented. 
That va r i e ty  02 Japaaese d i f f e r s  from the one under 
discussion i n  t h a t  the re  t he  t e n t a t i v e  i s  considered an 
accent-a t t rac t ing morpheme and i s  n o t  preceded by @. 
This exhausts verb i n f l e c t i o n ;  l e t  me now take up 
what remains of ad jec t ive  inr"1ection. It w i l l  be r eca l l ed  
t h a t  f o r  m o s t  f o rms ,  ad j ec t ives  have the  same endings as 
do verbs except t h a t  an i n s e r t  appears between the stem 
and ending. Forms witn an i n s e r t  of -kar- o r  -ke- a r e  all 
accented, but  (except f o r  - the t e n t a t i v e ,  where the  ending 
is  always accented) the  accent i s  i n  a  d i f f e r e n t  place 
forms an accented ad jec t ive  has i t s  bas ic  stem-penultimate 
14 accent bu t  unaccented ad j ec t ives  have stem-final accent:  
f I; I r e s e n t  Gerund p a s t  Conditional 'high' taka 'i ta 'kakute t a ' k a k a t t a  t a 'kaka t ta ra  
' ? ' red '  akai  akakute aka 'ka t t a  aka 'ka t ta ra  
7 
. . Reqresentative Provis ional  Tentat ive 
i t a  kaka t t a s i  ta 'kakereba takakaro 'o 
alca 'kat tar i  alka'kereba akakaro 'o 
I! These data c m  be accounted f o r  e a s i l y  by saying t h a t  k the i n s e r t s  -kar- and -keg a r e  preaccented. Then, f o r  I' example, the :condit ional  forms a r e  generated as follows : 
I t a ' ka  & ta ' ra  aka & t a ' r a  Inser  t - inse r t ion  ta 'ka  & ' kar  B t a ' r a  aka a 'kar & 3a'ra Accent e l imina t i  on t a ' k a  & k a r  & t a r a  aka & 'kar  & tara 
The honor i f ic  ending -u a t t r a c t s  accent  onto the 
f i n a l  vowel of the  stem: taka ' o  gozaimasu, akoo gozaima'su. 
In another common v a r i a n t  o f  stavldard Japanese, the  
. honor i f ic  form has the  bas ic  accent:  ta 'koo gozaimasu, 
The di f ference  between these  two types or" Japanese is  
whether the  -u i s  o r  is  no t  an a t t r a c t i n g  morpheme. 
I should a l so  mention here  the  top ic  of post-clause 
- -- . 
p a r t i c l e s .  Most post-clause p a r t i c l e s  have homonymous 
post-nominal p a r t i c l e s  with c l o s e l y  r e l a t e d  meanings 
( fo r  example, to means 'with'  a f t e r  a .noun and 'if' a f t e r  
a verbi - kara means 'fromr o r  ' a f t e r '  a f t e r  a noun and 
'because' o r  ' a f t e r t  a f t e r  a ve rb ) .  The only phonological 
difference between post-clause p a r t i c l e s  md post-nominal 
p a r t i c l e s  Is t h a t  m o s t  of the  former a r e  pre-accented. 
Thus, i ku '  kara 'because he goes ' ,  a k a ' i  no de ' s ince  it 
i s  red ' ,  akeru' no wa ' the  one which he opens '. Compare 
iku t o  ' i f  he goes' ,  akai  koto '  wa ' t he  f a c t  t h a t  i t  i s  
red'. 
When a pre-accented post-clause p a r t i c l e  follows an 
adverbial form i n  -ku, the  accent  may be s h i f t e d  one 
sy l l ab l e  to  the  l e f t :  akaku ' wa n a i ,  aka'ku wa n a i  ' it  i s  
not r ed ' ,  However, t h i s  s h i f t  i s  only poss ib le  when the  
preceding s y l l a b l e  i s  voiced; thus ' (he)  Is no t  sad '  can 
only be kanasiku ' w a  n a i ,  n o t  4.' ka.na.si 'ku wa na i .  
T m 4  Some exceptions t o  the  r u l e s  of 3.3 
In the  preceding sec t ion  I t r ea t ed  acc-anted ad jec t ives  
and vowel-stem verbs as i f  they a l l  underwent an a l t e rna4  
t ion  between stem-final  accent  i n  the present  tense  and 
stem-penultimate accent i n  ' the p a s t  o r  adverbia l  form, 
However, the re  a r e  a l a r g e  number of ad jec t ives  a d  a 
f e w  verbs which have accent  on the  same syz lab le  i n  both 
forms : 
'near '  ' d e e ~ '  'low' lobs t i n a t e  ' ' f oul-smelling ' 
t l k a ' i  huka I h iku ' i  s i t u k o  'I kusa ' i  
tika'lcu huka'ku hlku'ku si tuko'ku ,kusaVku 
' th ick '  'wise t ' rescue '  ' g e t  moist '  
huto ' i  kas iko ' i  tasuke 'ru s i k e  'ru 
huto 'ku kasiko 'ku tasuke ' t a  s ike '  ta 
In  addition, there are  a hmdfu l  of other verbs f o r  which 
some forms have the accent one sy l lab le  l a t e r  than 
expected, while elsewhere i n  t h e  paradigm they behave l i k e  
other accented verbs: 
'b lowe ' l i ke '  'adhere' ' conceal' 'comet 
huku ' suku ' tuku ' kakusu ' ku ' ru 
h u l i t a  s u l i t a  t u ' i t a  kaku ' s i t a  k i t a '  
Recali t h a t  between voiceless consnnants a high 
vowel becomes voiceless. I n  a l l  the anomalous forms above, 
the vowel on which the aocent i s  expected but does not 
occur i s  .tvoic'eless, If  these forms a re  assumed t o  have 
underlying representations with accent on the expected 
sy l lab le ,  a r u l e  s t a t i n g  tha t  accent i s  shif.ted one 
sy l lab le  t o  the  r i g h t  when i t  f a l l s  on a voiceless vowel 
w i l l  yield the correct  forrnse7 Thus huka'ku i s  derived 
as follows: 
(huka)~-s ten ti k~ 
-1- acc 
acc, placement hu'ka ku 
devoicing hUVka & ku (cap i t a l s  denote voiceless 
vowels ) 
accent s h i f t  hUkal 8: ku 
!This treatment involves aa underlying f o r m  - hu'lca which 
never occurs anywhere i n  the paradigm: a l l  f oms have the 
m 07j This r u l e  i s  one ol the m a n y  perceptive observations 
in T a s i r o ' s  most useful  book (pp. e;8 and 193). 
accent on some s y l l a b l e  o ther  than the f i r s t .  The 
necess i ty  03 taking this as the  underlying form becomes 
more obvlous when one considers  compounds i n  which the 
f i r s t  segment o f  hukal f becomes voiced ':' tyuuibuka.Ii, 
tyuuibu 'kaku ' cautious ' where the  accent  on the  
stew-penultimate s y l l a b l e  of t he  adverbia l  form. With the  
treatmen* given here ,  the  accentuat ion of tyuuibukal-i . 
requ i res  no e x t r a  r u l e s ,  whereas i f  - huka' had been taken 
as the  basic form, an e x t r a  r u l e  would be needed t o  
explain the  "accent s h i f t r '  in tyuuibu'kaku. Except i n  
the  cases where the  f i rs t  element i s  a s i n g l e  mora, which 
I w i l l ~ d i s c u s s  later,,compound ad jec t ives  i n  which the  
previously unvoiced s y l l a b l e  becomes voiced always 
e-ibit tne  regu la r  accentual  a l t e rna t ion .  
In the  f i r s t  group of words ( t i k a ' i ,  e tc .  ) ,  the  
accent i s always as indicated.  However, f o r  the  words of 
the  second group except kuru, t he re  a r e  a l t e r n a t e  forms 
i n  which the accent  i s  nb t  sh i f t ed .  In t h e  f i rs t  group 
of words the  accent s h i f t  l eaves  t he  accent  wi thin  the  
stem, but i n  the  second group i t  moves the  accent onto the  
endlng. Thus the  accent s h i f t  r u l e  becomes op t iona l  across 
morpheme boundary f o r  speakers who have both forms (except 
t h a t  k i t a '  -then becomes an i r r e g u l a r i t y ,  s ince  i t  has no 
a l t e r n a t e  form --- k i l t a ) .  S t a t i ng  the exact  environment i n  
which the accent  s h i f t  r u l e  a p p l i e s  i s  a d i f f i c u l t  t a s k  
which I have n o t  y e t  f u l l y  so lved ,  Some r e s t r i c t i o n s  on 
i t s  a p p l i c a t i o n  a r e  t h e  fo l lowing:  ( 1 )  i t  does n o t  s h i f t  
accent; onto a d j e c t i v e  i n s e r t s ,  s o  that from y o r o s i i  'OK' 
one g e t s  yoros i  ' k a t t a  and y o r o s i  'kereba r a t h e r  than 
* t y o r o s i k a f t t a  and yoros ike ' r eba ;  ( 2 )  i t  does n o t  s h i f t  
accent  onto pos t-nominal p a r t i c l e s ;  thus m a t i t  k a r a ,  n o t  
*mati ka'ra 'from t h e  town'; ( 3 )  there  are f u r t h e r  
r e s t r i c t i o n s  which depend on t h e  surrounding segments and 
a l s o  t h e  grammatical n a t u r e  of the  form ( t h e  r u l e  has wider 
a p p l i c a t i o n  i n  a d j e c t i v e s  than  i n  v e r b s ) ;  thus the  normal 
accentua l  a l t e r r i a t i o n  i s  r e t a i n e d  i n  tuke ' ru/ tu  'ke ta 
' a t t a c h ' ,  huke ' ru/hutketa  'grew o l d ' ,  t u k i  'xu, t u ' k i t a  
' (supply)  i s  exhaus t e d '  , susuke 'ru/susu ' k e t a  ' g e t  soo ty ' .  
In some of these  cases  a more complete t rea tment  of t h e  
devoicing r u l e s  shows them t o  be n o t  except ional  a t  a l l .  
' F o r  example, susuketa  can be pronounced wi th  e i t h e r  one 
o r  two vo ice less  vowels: sUsu tke ta  o r  sUsUfketa. Devoicing 
i s  probably b e s t  handled by a r u l e  which devoices every 
second vowel i n  a sequence of s e v e r a l  s y l l a b l e s  which a l l  
have a high vowel between vo%cesless consonarmts, and then 
a l a t e r  r u l e  which g ives  the  o p t i o n  of devoic ing  some of 
the remaining high vowels between v o i c e l e s s  consonants ; 
thus i n  susuketa ,  both /u/'s a r e  between v o i c e l e s s  
consonants, bu t  the  bas ic  devoicing r u l e  w i l l  only devoice 
the  f i rs t  one. If t h e  secondary devoicing i s  assumed t o  
apply a f t e r  t h e  accent  s h i f t  r u l e ,  t h e  r e t e n t i o n  of 
the  b a s i c  accen t  i n  s ~ s u ' k e t a  w i l l  be explained. However, 
i t  w i l l  t ake  more than that t o  y i e l d  an a c c u r a t e  s ta tement  
- 
of t h e  environment i n  which t h e  accen t  s h i f t  app l i e s .  
If t h e  d e f i n i t i o n  o f  " s y l l a b l e  " i s  r evlsed  s l i g h t l y ,  
this accent  s h i f t  r u l e  w i l l  a l s o  account f o r  t h e  f a c t  
that t h e r e  i s  Tixed accen t  i n  a l l  a d j e c t i v e s  such as 
suppa ' i  ' s o u r 8  wliich have a s y l l a b i c  o b s t r u e n t  f o r  t h e  
nex t - to - l a s t  mora of t h e  stem. If  a s y l l a b i c  obstxuent  i~i 
considered t o  be n o t  j u s t  a s e p a r a t e  mora b u t  a s e p a r a t e  
s y l l a l i l e ,  t h e  r u l e s  w i l l  o p e r a t e  as fo l lows : 
( ( s u P P ~ ) ~ , ~  i )  ( ( s u ~ ~ a ) ~ - ~ ~ ~ ~  t~ ku)  
+ acc + acc 
Accent placement sup'pa & f sup 'pa & ku 
Accent a t t r a c  t i o n  sup$&+ & i (no e f f e c t )  
Accent s h i f t  (no e f f e c t )  suppa' & ku 
y i e l d i n g  a s tem-f ina l  a c c e n t  i n  e i t h e r  case.  
In the  d i a l e c t  of my informant  3.-Y. X;, v i rbZa l ly  
a l l  a d j e c t i v e s  o t h e r  than those t r e a t e d  above have the 
normal accen tua l  a l t e r n a t i o n .  However, i n  t h e  type of  
Japanese recorded i n  ~ f r a y a m a ' s  d i c t i o n a r y ,  t h e r e  a r e  a 
great number of o t h e r  a d j e c t i v e s  which have accen t  on 
the same syllable in the adverbial f o m  as in the present 
tense. The examples which I have found a r e  as follows: 
1. Virtually all adjectives ending in -na: kitana1l, 
okkana'i, obotugana'i, katazikena'i, Mtisagana'i, tutanati, 
turena'i, nasakena'i, hakana'i , sasitukaena'i, hisitana'i 
(of adjectives in -na, se tuna 'i/se%u ' n a b  'painful ' 
appears to be the only one which exhibits the normal 
alternation for Hirayama) , 
2, Adjective stems of 3 or more morae ending in -to or 
-do: surudo 'i ,' kiwado'i, sibuto 'i, tooto'i (shorter 
adjectives such as hido'i/hiPdoku 'cruel' and kudoli/ 
ku'doku 'tediousr are all regular). 
3, Coinpounds of a one-mora noun with a two-mora 
adjective stem : kizuyo ' i, nezuyo 'i, kedaka'i, nadaka'i, 
kebuka'i, hagayu'i, kedaru'i, hfdaru'i, mazika'i, 
4, Adjective stems of 3 or more morae edding In -ka: 
atatakari, mizika'i, komaka'i, yabJavaka'i, 
5. Some miscellaneous items : kawai '1, girigata'i, 
nagapposo'i, nammuru'i (Kenkyuusha lists this stem as 
unaccented), monosugo'i, hlmozi 'I, tiisa'i. 
One peculiarity of these words is that while thePr 
inflected forns always have accent on. the stem-final 
syllable, the uninflected f oms of the few adjectives 
in the above lists which have uninflected foms all have 
stem-~enultimatg accent : atata'ka na, kotna'ka na, t i f~ iaa  
I na, yawara'ka na, There i s  thus good reason f o r  assuming 
t h a t  these  a d j e c t i v e s  f i rs t  have t h e i r  accent  assigned by 
the  normal rule and then have t h e  accen t  s h i f t e d  i n t o  
stem-final p o s i t i o n  i n  i n f l e c t e d  f o m s  ( o r  t o  be more 
c o r r e c t ,  i n  forms where t h e r e  i s  only morpheme boundary 
between t h e  stem and what fo l lows ,  s i n c e  t h e  accen t  is  
a l s o  s tem-final  i n  the  der ived  nouns i n  -sa: komaka'sa). 
Classes 1 through 4 above a r e  d e f i n a b l e  phonological ly  , 
but t h e  a d j e c t i v e s  of c l a s s  5 w i l l  have t o  be marked as 
except ional  i n  t h e i r  d i c t i o n a r y  e n t r i e s .  
There remain a couple of p e c u l i a r i t i e s  i n  cer-t;aiuz 
ad jec t ives .  There a r e  some a d j e c t i v e s  whose -sa nominaliz- 
ations '  cavl display an accen tua t ion .  o t h e r  than  t h e  b a s i c  
one : 
P r e s e n t  Adverbial -sa norninalization 
' l a r g e  ' ooki 'i o 'okiku ookisa  
I dangerousf ayaui  ay au ku ayau ' sa  
' c u t e '  kawai ' i kawai ' ku kawaisa 
' d i f f i c u l t '  s in i lnn ' i  s in i ' ku lm s i n i k u s a  
'hackneyed' hurukusa'  i hurukusa'ku hurukusasa 
I see  no. a l t e r n a t i v e  t o  simply t r e a t i n g  tkese  forms as 
i r r e g u l a r i t i e s  (most of them a r e  p a r a l l e l e d  by r e g u l a r  
forms).  The a d j e c t i v e  t o o i  'Tar' has t h e  fo l lowing forms : 
too ' k a t t a  'it fa r ' ,  too 'kereba  ' i f  i t  were f a r ' ,  
t o o i 1  k a r a  'because i t  was far'. If aY1 under ly ing  form 
/topo/ were assumed, the anomaly of t h e  accent  on the 
second mora of a long vowel i n  the f i r s t  two f o m s  
would be accounted f o r ,  bu t  then one would expect  
+ttoo ' i  k a r a  ( j u s t  l i k e  aka'i k a r a  'because i t  i s  r e d ' ) .  ~f 
g l o t t a l  c o n s t r i c t i o n  i s  marked i n  the  t r a n s c r i p t i o n ,  i t  
occurs between the /o/'s i n  t h e  f i r s t  two forms, b u t  
between t h e  /o/ and /i/ i n  t h e  t h i r d  form and i n  i s o l a t i o n :  
to?o ' k a t t a ,  to?o 'kereba,  t o o ? i  ' k a r a ,  too? i .  I propose a  
meta thes is  r u l e  t o  expla in  t h e s e  forms: i n  a sequence 
CV?W,  t h e  /?/ metathes izes  wi th  the  fo l lowing vowel u n l e s s  
t h a t  i s  accented (as i n  o ? o l i  'numerous').  
3.5 Compound nouns . 
this s e c t i o n  I w i l l  make some o rde r  o u t  of 
a t o p i c  which has h i t h e r t o  been presented  a s  u t t e r  d i s o r d e r ,  
namely noun compounds. I w i l l  start by d i scuss ing  the  most 
e a s i l y  a v a i l a b l e  American and Japanese t rea tments  of any 
.thoroughness, those  oz" Hirayama and Mart in  r e s p e c t i v e l y ,  I 
find both  treatmen%s u n s a t i s f a c t o r y  in  that  n e i t h e r  
approaches t h e  s t a t e  of a r e a l  thao*y of accent  i n  Japanese 
compounds, f e e , ,  a s e t  of r u l e s  wnich i n  t h e  vast m a j o r i t y  
of cases  would c o r r e c t l y  p r e d i c t  the  accen t  of a compound 
from i t s  morphemic and phonological  composition and i t s  
s y n t a c t i c  s t r u c t u r e ,  Because ~ i r  ayama's d e s c r i p t i o n  comes 
c l o s e r  t o  t h i s  g i a l  than does   art in's, I f i n d  i t  more 
s a t i s f a c t o r y ;  however, even Hirayama completely o m i t s  
mention of many important  cases  and makes vague o r  
ambiguous s t a t e m e ~ i t s  about some of t h e  cases  he t r e a t s ,  
Hirayama and Martin both  d e a l  w i t h  t h e  well-knotm f a c t  
that there a r e  c e r t a i n  morphemes which cause a compound t o  
be unaccented when they a r e  tlie f i n a l  element ( f o r  exaaple ,  
- m a i  'xicef ookyuumai, k a h i m a f ,  kyuuenmai, zinsoomai, 
seihakumai , haikyuumai , nai timai , n e n s m a i  , haigamai ) , and 
o thers  which p u t  accent  on t h e  l a s t  s y l l a b l e  of the  
preceding element example, kyooso ' oza i ,  
Iryoosi 'nzai, gedokulzai ,  genetu '  z a i ,  s a t t y u  ' u z a i ,  
spume 'nza i ,  syooitoku ' z a i ,  t i n t u  ' u z a i )  . 
However, Mart in  and Hirayama d i f f e r  s h a r p l y  as t o  how t o  
incorpora te  these  f a c t s  into r u l e s .  
PIartin simply says  (p. 37) "Many compounds which have 
one of t h e  fo l lowing elements for the  f i n a l  member a r e  
' b a s i c a l l y  a t o n i c  " (Mar t in ' s  "a tonic  I' = my " ~ n a c c e n t e d ' ~ )  . 
He s p l i t s  pre-accent ing second elements i n t o  two groups, a 
group or' one-mora morphemes of which he says  "many compounds 
~ ~ 5 t h  one of t h e  fo l lowing  monosyllabic S morphs (note  t h a t  
& l s r t i n t s  term "syl lab le1 '  corresponds t o  my term "mora" 
-- J. Me) as tile f i n a l  member have an accen t  on the  next-  
t o - l a s t  s y l l a b l e ,  u n l e s s  t h i s  i s  t h e  sicond member of a 
vowel sequence within a morph o r  i s  fI, i n  which case  t h e  
accent  i s  on the  t h i r d  s y l l a b l e  from %lie end of t h e  word"; 
m d  'a group of two-nora morphenes of which he says  (P 3 6 )  : 
"Many compounds i n  which one of the  fol lowing two-syl lable  
elements i s  the  f i n a l  member belong t o  the thematic accent  
type8; b u t  t h e r e  are except ions ". 
lvlartinls p o s i t i o n  i s  t l u s  that  t h e r e  a r e  c e r t a i n  f i n a l  
elernents which make tine compound unaccented and o t h e r  f i n a l  
elements wlifch p u t  an accen t  on t h e  f i n a l  s y l l a b l e  of the 
preceding element, and any compound ending i n  one of these  
elements w l ~ i  ch behaves o therwise  is  simply an exception. 
However, his s ta tement  t h a t  " t h e r e  a r e  except ions"  (p. 36) 
i s  an i n c r e d i b l e  understatement.  It i s  easy t o  f i n d  except ions 
by t h e  dozen; f o r  example, by IYIartin's r u l e s ,  eikoku 'England ', 
syuudan "group1, s e n s u i  ' f o u n t a i n ' ,  syatyoo 'com~any 
p r e s i d e n l l ,  t u r i b a s i  ' suspension br idge  ' , tekikolm 'enemy 
country I ,  doogul ' tool', and kemusi ' ' c a t e r p i l l e r r  should .-----,--' 
be accented on the  f i r s t  element,  and syakk i 'n  ' deb t ' ,  
. ryolokin  ' f e e ' ,  a i t e '  ypar-bnesv, and g i ' t e  ' a s s i s t a n t  
engineer '  should be unaccented. Note, however, t h a t  i n  a l l  
these  except ions t h e  first element i s  only one o r  two morae 
long. If one r e s t r i c t s  himself t o  compounds wi th  a f i r s t  
element of more than two morae i n  l e n g t h ,   arti in's r u l e  
holds up very we l l :  t h e r e  a r e  v i r t u a l l y  no exceptions.  9 
- - -  
8, Martin uses  the term "thematic1' eo denote u n i n f l e c t e d  
words wi th  accent  on t h e  s y l l a b l e  con ta in ing  t h e  t n i r d  
from l a s t  mora. 
9, Provided that some c o r r e c t i o n s  a r e  made in h i s  l i s t s  
o f  morphemes : -ka ' s e c t i o n '  should be deaccent ing and 
These cons idera t ions  l e a d  t o  t h e  p o s i t i o n  taken by 
Hirayama (p. 907): " ~ o u n  or" 3 o r  more rnorae + element of 
1-2 morae -3 accented o r  unaccented, depending on which 
of two types t h e  l a t t e r  element belongs to". H i r a y m a ' s  
p o s i t i o n  i s  thus t h a t  compbunds wi th  a "long" f i r s t  element 
and compounds wi th  a "shor t"  first element work according 
t o  d i f f e r e n t  r u l e s ,  In view of t h e  f a c t  t h a t  t h e r e  a r e  
r u l e s  which work wi th  c lose  t o  100% accuracy f o r  long 
f i r s t  elements b u t  have perhaps 70% accuracy when app l i ed  
to  s h o r t  f irsi elements, I f i n d  t h a t  p o s i t i o n  eminently 
reasonable.  Before I t r y  t o  improve on i t ,  let me take up 
the t o p i c  of compounds w i t h  a long  second member. 
 arti in's p o s i t i o n  on compounds w i t h  a long secoad 
member i s  d i f fused  over s e v e r a l  pages of h i s  d i s s e r t a t i o n .  
 ompo pound nouns of f i v e  o r  more s y l l a b l e s  ( i .e .  , morae -- 
. J.M,) a r e  u s u a l l y  thematic"  (pa 35). "Any compound of 
which $he second member i s a t h r e e - s y l l a b l e  word i s  
u s u a l l y  thematic"  (p. 36). ."A l a r g e  number of va r ious ly  
accented words of t h r e e  and f o u r  s y l l a b l e s  occur as 
second members of thematic compounds1' (p. 38). If t h e  
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-gawa ' r i v e r '  p reaccent ing  r a t h e r  than  v i c e  v e r s a ,  as 
Mart in  has them, and t h e  p l u r a l i z e r s  -ra and - ta t i  
should n o t  be included a t  a l l  i n  h i s  l i s t s  of  f i n a l  
elements of compounds, 
l0)1n a f o o t n o t e  Iiirayama recognizes  that t h e r e  are a l s o  
morphemes which a r e  n e i t h e r  p reaccen t ing  nor  deaccent ing,  
first  quota t ion  i s  dismissed as obviously a mistake ( s i n c e  
most long compounds with a deaccent ing  second member a r e  
of f i v e  o r  more morae' i n  l e n g t h  b u t  a r e  unaccented) ,  
$fartints p o s i t i o n  can be summarized as fol lows:  i f  the  
second element i s  3 o r  more morae i n  l eng th ,  it w i l l  genera l ly  
have an accent  on t h e  s y l l a b l e  con ta in ing  the  3rd-from-last 
mora; if i t  i s  n o t  accented that  way, I t  i s  simply an 
exception, Bu% h e r e  again  t h e r e  w i l l  be a s t a g g e r i n g  number 
of except ions,  f o r  example, bungaku-sa'kuhin ' l i t e r a $ u r e l ,  
nomi-to'modati ' d r ink ing  companion', noogyoo-ku'miai 
' a g r i c u l t u r a l  a s s o c i a t i o n ' ,  bunken-mo 'kuroku ' b ib l iography ' ,  
be tu-a ' t u r a e  'made t o  o rde r  ' , henkaku-ka ' tuyoo ' con jugat ion ' , 
denki-kg 'misor i  ' e l e c t r i c  shaver  ' , kitala.'mekika 'North 
America', gensiryoku-ha' tuden 'atomic power',  teikoku- 
ge'kizyoo ' Imper ia l   heater' . Indeed, one of t h e  examples 
- which Martin g ives  i n  h i s  l i s t  of elements forming 
"thematic compounds " i s  -a' t u k a i  , which is  n o t  thematic  a t  
a l l  s i n c e  t h e  accent  i s  on t h e  s y l z a b l e  before  t h e  one 
conta in ing  t h e  3rd-from-last mora. 
Hirayama s t a t e s  (pp, 909-910) "Noun + unaccented - .  o r  
f ina l -accented  o r  i n i t i a l - a c c e n t e d  word of 3 o r  more morae 
--> high-pitched up t o  ths first mora of t h e  second 
member ( i ,e . ,  i t  acqu i res  an a c c e n t  on t h e  f i r s t  mora of 
the  second member -- J. M. ) . , .  Noun + medial-accented word 
of 3 o r  more mosae --> high-pi tched up t o  the accented 
mora of the second element". Tho examples which 1-Iirayama 
gives are peculiar in that several of the forms which he 
quotes actually do not occur. I quote his examples in full, 
substituting glosses in place of his parenthesized 
cllaracters (the examples in the original are written in 
katakana followed by the corresponding characters in 
parentheses ) : 
-titali, -tiltai 'zone'; sinrintita'f, sinrinti'tai 
'wodded area' 
-tiho '0, -ti 'hoo 'region' ; kyuusyuutiho'o, kyuusyuuti'hoo 
'Kyuushuu region' 
-hanbuln, -hafnbun 'half'; omosirohanbu'n, omosiroha'nbun 
'half in fun' 
-hoome 'n, -ho 'omen 'district ! , hatizyuumahoome In, 
hatizyuumaho'omen 'Hachijuujima district' 
-monogal tari ' tale ' ; ' konzyakumonoga tari ' once-upon-a- 
time stories ' , isoppumonoga' tari 'Aesop's fables ' 
' The f oms omosirohanbu 'n and hatizyuuzimahoome 'n are 
impossible, as are the forms ti'tai, and ho ' omen. 
I can offer no explanation for ~irayaaa's inclusion of the 
impossible compounds, but a possible explanation for the 
inclusion of the impossible simple forms is suggested by 
the fact that Hirayama writes them with the continuation 
sign +- (rendered as - above): perhaps when he said "up to 
the accented mora of the second element" he did not mean 
the mora which is accented when the word is used 
independently bu t  r a t h e r  some mora which acqu i res  t h e  
accent  when t h e  word is  used as t h e  second member of a 
compound, However, he g ives  no i n d i c a t i o n  of the r e l a t i o n  
between t h e  Location of the  accen t  when the  word i s  used 
1 independently and t h e  l o c a t i o n  of t h e  accen t  when i t  is I the second element of a compound. 
Actual ly ,  a very small change i n  (what Birayama says  
wil l  g ive  a r u l e  which i s  bo th  p r e c i s e  mcl c o r r e c t ,  The 
small change c o n s i s t s  i n  t a k i n g  t h e  term "f inal-accented" 
t o  mean "accented on the f i n a l  s y l l a b l e "  r a t h e r  than 
"accented on t h e  f i n a l  moralf, t h e  l a t t e r  be ing  t h e  sense 
i n  which Hi rayma  (f o l l o ~ v t n g  Japanese t r a d i t i o n )  uses  i t ,  
I If t h a t  i s  done, then a l l  b u t  the l as t  of t h e  above I examples w i l l  have a f ina l -accen ted  second member and w i l l  I be s u b j e c t  t o  ~ i r a y a m a ' s  e a r l i e r  r u l e  that f inal-accented 
.second members acqu i re  an accen t  on t h e i r  f i r s t  s y l l a b l e .  
tihat remains t o  be explained i s  t h e  a l t e r n a t i v e  forms 
s i n r i n t i t a l i /  s i n r i n t i  ' tat and kyuusyuutiho ' o/kyuusyuuti 'hoo 
I ( ~ i r a y a m a ' s  r u l e ,  under t h e  above r e i n t e r p r e t a t i o n ,  would ( oxly genera te  t h e  second member o f  each p a i r ) .  In these  
I cases  the r u l e  genera tbs  a form which has  the  accen t  on a 
d i f f u s e  vowel between v o i c e l e s s  consonants; t h e  o t h e r  
form has the  accen t  on t h e  n e x t  s y l l a b l e  t o  the  right. 
Since t h e  grammar a l r e a d y  has  a r u l e  which shifts t h e  accen t  
t o  t h e  r i g h t  when i t  f a l l s  on a v o i c e l e s s  s y l l a b l e ,  the  
a l t e r n a t e  forms w i l l  be explained i f  t h i s  r u l e  is s a i d  t o  
apply o p t i o n a l l y  across  :-boundary, The followfrrg a r e  a 
couple of c o r r e c t  examples f o r  ~ i r a y a m a ' s  r u l e  about 
medial-accented long second members: nezi-hati 'maki 
(L h a t 1  'rnaki), kiso-galsu 'ryoku ' b a s i c  s t u d i e s  ( d gaku'ryoku) , . . 
b i  zin-konkuluru 'beauty c o n t e s t  ' (4 koaku ' u ru )  . 
The r u l e  f o r  compounds wi th  long  second elements 
thus becomes: i f  t h e  second member of a compound noun 
3 o r  more morae long, then  t h e  compound 
(a )  i s  accented on t h e  accented mora of t h e  second 
element except that i t  
( b )  ts accented on the f i r s t  mora of t h e  second member 
when that  is unaccented o r  f ina l -accented ,  11  
However, i t  i s  p o s s i b l e  t o  g e n e r a l i z e  the  r u l e  even 
. f u r t h e r ,  s i n c e  t h e r e  i s  a large class of two-mora 
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1 1 )  I n  f a i r n e s s  t o  Mart in ,  i t  must be poin ted  o u t  that  
t h e r e  a r e  q u i t e  a few compounds which a r e  r e g u l a r  by 
h i s  r u l e  b u t  except ions by th i s  r u l e ,  f o r  example, 
I tot i -soku 'ryoo surveying' , nizyuu-koku ' s e i  'dual  
c i t i z e n s h i p 1 ,  i n  whish t h e  a c c e n t  i s  p u t  on t h e  second 
r a t h e r  than f irst  mora of an unaccented 4-mora second 
member. 
second members which a l s o  acqu i re  an accen t  on t h e i r  f i r s t  
s y l l a b l e .  S p e c i f i c a l l y ,  i f  the  second element of a compound 
1s i t s e l f  a compound of two Sino-Japanese morphemes, i t  
w i l l  r e c e i v e  an accent  r e g a r d l e s s  of h.ow many morae i t  
con ta ins ,  2, 3 ,  o r  4. Examples : kyoowa-syu 'gi ' communism ' , 
tyuuka-so 'ba ' ~ l h i n e s e  noodles ' , noten-bu'ro 'outdoor ba th ' ,  
misairu-ki ' ti ' m i s s i l e  base ' , tokaa-ya'ne ' z inc  roof ' , 
1 12 totyuu-ge ' sya ' s t o p  enroute  ' , toppu-ki ' zi ' top  r e p o r t e r  . 
Thus i f  a"longft  .element i s  taken t o  be any c o n s t i t u e n t  which 
conta ins  a t  l e a s t  3 rnorae o r  2 Sino-Japanese morphemes, 13 
L I I  
12)  Martin inc ludes  s y u ' g i  and k a f s i  i n  his l i s t  of 
"compound-final elements wi th  dominant accent1 ' ,  of which 
he says  "each of t h e  fo l lowing  words, as f i n a l  member of 
a compound, u s u a l l y  p rese rves  i t s  accent t1  (p. 38). 
Howeve.r, tile Tact  .tillat s y u f g i  and k a ' s i  a r e  accented on 
t h e  f i r s t  s y l l a b l e  when used independent ly i s  i r r e l e v a n t  
t o  the  accent  of compounds which end i n  t h e m :  any Sfno- 
Japanese two-mora compound w i l l  r e c e i v e  an Fni t iaL 
accen t  when i t  ends a compound, even if i t  does n o t  have 
i n i t i a l  accent  when used independent ly,  e.g., huro ' ' ba th '  
bu t  notenbu'ro. 
) I am tempted t o  say  h e r e  that a Sino-Japanese 
morpheme counts as one a d  a half morae; however, l a t e r  
i t  w i l l  develop t h a t  t h e  r u l e  can be reformulated s o  as 
t o  make count ing  morae and morphemes unnecessary. 
i 
i 
1 if a compound has a long second member, t h e  accen t  i s  p u t  
on t h e  accented s y l l a b l e  o i  the second member when t h a t  
i s  accented and on i t s  f i r s t  s y l l a b l e  i f  i t  i s  unaccented 
o r  f ina l -accented ,  This n o t i o n  of "long" element can be 
found elsewhere i n  t h e  l i t e r a t u r e  : Kindaichi s t a t e s  h i s  
- accentua t ion  r u l e s  i n  t e r n s  such as "Compound nouns whose 
second member i s  a s i n g l e  Sino-Japanese morpheme and whose . 
f i r s t  member i s  something c o n s i s t i n g  of 2 o r  more Sino- 
r r  1 4 Japanese morpheaes o r  3 o r  more morae rn 
This r e v i s e d  d e f i n i t i o n  of "long element" a l s o  works 
i n  the case  d iscussed  e a r l i e r  o f  a "long" f i r s t  element 
followed by a "shor t"  second element. Examples : k i t i  'suu 
'given numberr, zimu'tyoo 'head of a n  o f f i c e r ,  zimu'syo 
' o f f i c e r ,  t o s i r b i  ' s i g h t s  of a c i t y ' .  
The items wl-lich I a m  ca l l ing  "long" h e r e  can be 
' c h a r a c t e r i z e d  i n  a d i f f e r e n t  way whiich n o t  only w i l l  a l low 
f o r  a s impler  s ta tement  of  the accent r u l e s  f o r  compounds 
but  w i l l  also exp la in  some p e c u l i a r i t i e s  of segmental 
phonology which were discussed i n  Chapter 11, The cases  i n  
which t h e  accentua t ion  rules  above apply a r e  Ynose where a 
morpheme i s  p re f ixed  o r  s u f f i x e d  to  an entire EOT or  where 
two e n t i r e  - words . a r e  cornpounded toge the r ,  provided that  
h e r e  monomorphemic words of less than 3 morae are n o t  counted 
1 1 1 )  
14 )  Meikai Nihongo Akusento J i t e n ,  appendix, r u l e  14. 
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I 
as "words". Suppose %ha% when a compound i s  derived from a, 
word (as opposed t o  i tems such as the Zhglish ' - i s m t  and 
I- 
'morph-': t~ommunism' and 'morphology' a r e  n o t  reckoned 
as being compounded from words, even though people do on 
occasion t a l k  of ' i s m s  ' and 'morphs ' ) , the  word i n s i d e  t h e  
compound w i l l  c a r r y  a word boundary #, e ~ g * ,  ( (Jfzi :mu#)s~o)  9 
and that t h e r e  i s  a r u l e  which d e l e t e s  t h i s  i n t e r n a l  
word boundary from around a mono~norphemic word of l e s s  
than t h r ee  morae, Then t h e  r u l e s  f o r  accent  i n  compounds 
can be s t a t e d  as fo l lows:  
1 .  S - +  [+act] i n e n v .  [ I #  ...[-- 
- + acc ]*.. # 
(i.e., accent  t h e  accented s y l l a b l e  of t h e  second member) 
2. $-+[+act] i n e n v .  [ 1 #-- 
I 
0.. ([+ a c c l )  # 
(i.e., accent  the f i r s t  s y l l a b l e  of t h e  second member i f  
t h a t  i s  e i t h e r  unaccented o r  f ina l -accented)  
3 .  Bemove a l l  accen t s  i n  env. 
__I_O 
# de-accent ing morpheme # 
4. S -+ [+ acc ]  i n  env. # pre-accent ing morpheme #. 
It w i l l  be necessary ,  of course ,  t o  r e v i s e  t h e s e  r u l e s  
somewhat, s i n c e  i n  t h e  above form %hey express  only 
vaguely and i n c o r r e c t l y  j u s t  what it i s  t h a t  they do. F i r s t  
of a l l ,  they w i l l  nave t o  be r e s t r i c t e d  so  that  they apply 
only t o  nouns, s i n c e  compound verbs  and a d j e c t i v e s  work 
d i f f e r e n t l y .  Secondly, some p r o v i s i o n  w i l l  have t o  be made 
Tor morphemes which a r e  n e i t h e r  pre-accent ing  n o r  
e i t h e r  p u t  an i n i t i a l  accent  on such a morpheme o r  l eave  
the  o r i g i n a l  accen t ,  which w i l l  be i n c o r r e c t  f o r  some of 
the  morphemes i n  ques t ion) .  Third,  t h e  r u l e s  w i l l  have t o  
be made t o  apply only t o  t h e  las* i tem i n  t h e  word which 
Ill-- 
f i t s  t h e  d e s c r i p t i o n  ' (a pre-accent ing o r  de-accenting 
morpheme can only pre-accent o r  de-accent when i t  comes a t  
t h e  end of a word). This can be done by r e p l a c i n g  t h e  # a t  
%he end of each environment by a symbol T o r  "ex te rna l  
word boundary". If: each word begirls a d  ends w i t h  #, then 
1 e x t e r n a l  word boundaries w i l l  be p l a c e s  where t h e r e  a r e  
two #'s i n  a row, s o  that e x t e r n a l  word boundary may be 
w r i t t e n  ##. Fourth,  r u l e s  1 ,  2, a d  4 i n s e r t  an accent  
I i n t o  a word which may a l ready  have an accent  somewhere. 
Since t h e  accent  which i s  i n s e r t e d  i s  the  accent  which i s  
a c t u a l l y  pronounced, something w i l l  have t o  be done t o  g e t  
I r i d  of any o the r  accents  which may be present .  For the s moment, l e t  me simply make t h e  convention that any r u l e  I which i n s e r t s  an accen t  d e l e t e s  a l l  o t h e r  accen t s  i n  t h e  I s t r e t c h  t o  which i t  apPI ies  (I w i l l  l a t e r  modify t h i s  I convention somewhat). Note that  t h e  pre-accent% morphemes under d i scuss ion  d i f f e r  from i n f l e c t i o n a l  pre-accented - 
morphemes such as - s ika ,  -ra, - ta t i ,  and 
t he  a d j e c t i v e  i n s e r t s ,  s i n c e  t h e  l a t t e r  do n o t  remove an 
accent  a l r eady  p resen t :  r o l s i y a  go -+ ros iya 'go  " ~ u s s i a n  
language'but s o ' s i y a  & 'sika -+ r o ' s f y a  s i k a  'only 
~ u s s i a ' .  
Note t h a t  t h e  r u l e s  now opera te  d i f f e r e n t l y  than when 
1 o r i g i n a l l y  s t a t e d  them i n  o rd ina ry  language: when I f irst  
s t a t e d  them, t h e  environment i n  which I s a i d  they  ac ted  w a s  
g%ven i n  terms of t h e  imhediate  c o n s t i t u e n t  s t r u c t u r e  of 
the  compound r a t h e r  than i n  terms of the  occurrence of #. 
In compounds where the  depth of compounding i s  no more than 
J 
2 9  Y e m y  i n  compounds of t h e  forms ( ( A : B ) # c ) ,  (A#(B;c)  ), o r  ... /
((A:B)#(c:D)), e i t h e r  ve r s ion  of t h e  r u l e s  g ives  t h e  same 
answers, s i n c e  t h e r e  i s  only one # and t h a t  i s  a t  t h e  major 
c o n s t i t u e n t  break. K~wever,  w Z t h  compounds of g r e a t e r  depth  
than 2 the re  a r e  cases  where Yne two ve r s ions  of the r u l e  
would p r e d i c t  d i f f e r e n t  accen t s .  For example, in compounds 
l" 
of t h e  form ((A:B)#((c~D)#)), where E i s  a de-accenting J- 
Sino-Japanese morpheme and A, B,  C ,  D a r e  any Sino- 
Japanese morphemes, t h e  I C  v e r s i o n  of t h e  r u l e  would 
p r e d i c t  an accen t  on C and t h e  # v e r s ~ a n ~ w o u l d  p r e d i c t  t h a t  
the compound i s  unaccented. A 1 1  compounds which I have been 
a b l e  t o  f ind  of t h i s  type a r e  unaccented, f o r  example, 
densi-kenbikyoo ' e l e c t r o n  microscope' ,  nankyoku-tankentai 
'South Pole  exp lo ra t ion  p a r t y ' ,  d a i - s e i z i k a  'prominent 
~ s t a t e s m m '  , hakusi-ininzyoo ' c a r t e  blanche ' ; t h e  I C - s  t r u c  ture 
of these compounds i s  
With th i s  understanding of #, i t  i s  no longer * 
-1 
necessary t o  pu t  In  the environment of the  p-.) h and vowel- 
i n s e r t i o n  r u l e s  the  condit ion that they a l s o  apply across 
the major 10-breaks of nested compounds: i f  the  r u l e s  a r e  
s t a t ed  i n  exactly the  shape i n  which I gave them above bu t  
w i t h  the  new i n t e r p r e t a t i o n  or" #, they w i l l  automatical ly 
apply i n  those environments as  well .  The environments I 
gave f o r  the  r u l e s  were [- cns] f o r  p - 3  h 
a d  
.- {[+PmiCel} f o r  m e r e  a t  the  
time I was us ing # t o  denote ex t e rna l  word boundary. If 
the # is  now taken t o  be any word boundary, e i t h e r  
i n t e r n a l  or  ex te rna l ,  these  r u l e s  w i l l  convert 
,#bet#pai :tat# i n t o  #betu#hai: t a t u #  ' spec i a l  de l ivery  '. 
I mentioned above t h a t  t he re  are a number of 
morphemes which can a c t  as -%he f i n a l  .member of a compound 
but  which a r e  n e i t h e r  p're-accenting nor de-accenting. I 
have observed the following types ( there  may be more 
than those which I l i s t ) ,  none of which i s  very numerous: 
1 + -z in  'person ' ,  used i n  forming , n a t i o n a l i t y  words, i s  
pre-accenting except when preceded by a noun whose accent  
i s  on the  last  s y l l a b l e ,  in  which case  t h e  accent  i s  on 
-An: 
amerika 'America' amerika ' z i n  'American ' 
do ' i t u  ' Gemany d o i t u  ' % i n  ~e m a n  
su e ' i n  P 'Spain'  s u p e i  'hzin 'Spaniard ' mansyuu ' ~ a n c h u r i a '  mansyu 'uz in  ' ~ a n c h u r i a n  ' 
b u t  
tyoose 'n ' ~ o r e a '  tyoosenzi  'n  orean an' 
n iho  'n 'Japan' n ihonz i  In I Japanese ' 
taiwa 'n . ' ~ a i w a s l '  t a i w m z i  'n ' Taiwaaese ' 
2. -ya 'house'  and -mono ' t h i n g '  g e n e r a l l y  g ive  
unaccented compounds when they  a r e  su f f ixed  t o  something 
unaccented and accented compounds when they  are  su f f ixed  
t o  something accented, r e g a r d l e s s  of the l e n g t h  of t h e  
t h i n g  they a r e  su f f ixed  t o  o r  i t s  sta&us as a w o r d ,  They 
thus  appear t o  work l i k e  i n f l e c t i o n a l  elements r a t h e r  
than p ieces  of a compound and t o  obey a r u l e  of a c c e n t  
a t t r a c t i o n  (so far ,  a11 cases  of accent  a t t r a c t i o n  r u l e s  
have involved e i t h e r  e n c l i t i c s  o r  verb/ad j e c t i v e  
i n f l e c t i o n a l  morphemes ) , However, t h e r e  a r e  except ions ,  
a n d  i n  the  case  of -mono t h e r e  i s  cons iderable  v a r i a t i o n  as 
t o  where t h e  accent  i s  a t t r a c t e d  t o  ( t h e r e  a r e  some words 
i n  which i t  i s ' o n  the  s y l l a b l e  before  -mono, some i n  
which i t  i s  on t h e  f i r s t  s y l l a b l e  of -mono, and some in 
which i t  is  on t h e  second s y l l a b l e  of -mono): 
s o ' b a  ( type of noodles)  
udon ( t  e  of noodles)  
ryo  o r i v o u i s i n e  
s&ana 'fish' 
soba 'ya 'soba shop' 
udonya 'udon shop ' 
r y o o r i  ' ya  ' r e s t a u r a n t '  
sakanaya ' f ishmonger ' 
-ya a t t r a c t s  the  accent  onto t h e  s y l l a b l e  preceding i t  
1 except in  a f a i r l y  l a r g e  number of cases  'where a compound I I o f  -ya with s;n accented stem i s  unaccented: 
nat-bo ' o  'f emnented soybeans ' na t tooya  'fermented soy- 
beans d e a l e r '  
t y o o t i ' n  'lantern' tyoo t i n y a  ' l a n t e r n  maker ' 
sentaku 'washing' 
t a k a r a '  ' t r e a s u r e '  
. s i t a t e  ' t a i l o r i n g '  
no ' m- ' dr ink  ' 
t a ' t e -  ' b u i l d '  
e l -  'ob ta in '  
k i ' n u  ' s i l k '  
ma'ze- 'mix' 
sentakumono ' c l o t h e s  t o  
be washed' 
takaramono ' ' t r e a s u r e  ' 
sitatemono ' tai lor-made 
c l o t h e s  ' 
nomi 'mono 'beverage ' 
t a t e  'mo 'no ' bu i ld ing '  
ernono ' 'weapon ' 
kinu 'mono ' s i l k e n  qoods ' 
maze 'mono 'mixture 
1 I know of no way of p r e d i c t i n g  which s y l l a b l e  t h e  accen t  
1 w i l l  be a t t r a c t e d  onto. Also, t h e r e  a r e  a l a r g e  number of 1 accen ted-s tern &.,mono compounds which have a.n unaccented 
v a r i a n t  i n  a d d i t i o n  t o  t h e i r  accented v a r i a n t ,  a l though 
1.1 
1 5 )  I w i l l  write two accen t s  on a word when t h e  accent  
can occur i n  e i t h e r  of two p laced ,  Thus tate 'mo'no 
denotes  zit word whicli can be pronounced - e i t h e r  
tatetmono o r  tatemo'no. 
t o  my knowledge kudasaremono 'bestowal ' and nihomono 
'Japanese goods' a r e  the only exceptions t o  the  r u l e  t h a t  
-mono compounds from accented stems always have an accented 
a l t e r n a n t  and those from unaccented stems have on12 an 
.--..I 
unaccented a l t e rnan t .  
3 .  There a r e  ,a number of elements which take accent on 
the f i r s t  sy laable  when they a r e  f i n a l  elements of a 
compound : 
ifto ' thread '  
ka'sa 'umtrel la '  
hu'ne 'shi~' 
o 'b i  ' b e l t  
a'me ' r a i n '  
s i  'xu 
ha' to  
ku 'mo 
t a f k o  
'soup ' 
' pig@? ' 
'cloud 
' k i t e '  
ko ' e  'voice'  
f ' t a  'board' 
s o ' r a  'sky'  
ga 'su 'gas'16 
tumu&ii l to  'pyngee threadf  
koomoriga'sa umbrella'  
wataribu 'ne ' f e r r y  ' 
haltatao ' b i  ' ~ a k a t a  b e l t '  
niwakaalme ' shower1 
n i d a s i z i ' r u  'b ro th '  
densyoba' t o  ' c a r r i e r  pigeon' 
hikoogu 'mo 'vapor t r a i l  ( av ia t ion)  
hipparida 'ko ' g r e a t  popular i ty '  
hukumigo'e 'muffled vo ice f  
b u r i k i i  ' ta ' shee t  metal ' 
yuuyakezo'ra ' sunse t '  
mokutanga ' su ' c02 ' 
In  addi t ion ,  there  a r e  a couple of monosyllables f o r  
- -- .. - - 
which the re  i s  f r e e  v a r i a t i o n  between f i n a l  acclsnt and no 
accent  a t  a l l :  
-syo 'wr i t ing '  sinkokusyo/sinkokusyo ' ' r epor t  ' 
-syo 'place '  hatudensyo/hatudensyol 'power p l a n t '  
-zyo 'place '  hoyoozyo/hoyoozyo ' ' hea l th  r e s o r t  ' 
0 I 
l b )  Note t h a t  a l l  these examples have i n i t i a l  accent 
 hen used independently. Chew n a t e s  the  correspondence : 
i n  i s o l a t i o n :  a s  second member of compound: 
unaccented pre-accenting 
f inal-accented de-accenting 
init ial--accented in i t i a l - accen ted  
However, the re  a r e  s e v e r a l  exceptions t o  t h i s  correspond- 
ence, and f o r  ray present  purposes I ' w i l l  ignore i t ,  
although i t  deserves f u r t h e r  inves t iga t ion .  
I spoke above about a c l a s s  of compounds which cavl 
have accent  in  e i t h e r  of two p l a c e s ,  one accent  being 
obtained from t h e  o the r  by the  r u l e  which s h i f t s  accent  
to  the  r i g h t  i f  i t  f a l l s  on a vo ice less  s y l l a b l e .  There 
i s  a l s o  a case of a l t e r n a t e  accents  which seems to  
correspond to  a s h i f t  o f  accent  t o  t h e  l e f t  --- and which 
occurs r ega rd less  of whether t h e  accented vowel i s  
voice less ,  Examples : kaga'kul s y a  ' chemist', nyooao 'ku 'syoo 
'uremia', zatue 'kilhu ' ~ a c k  of  a11 t r a d e s  ' , baiko'kuldo 
' t r a i t o r  ' , ne tu r f  'ki ' gaku ' thermodynamics ' , nooma'ku ' en 
'meningitis  ' , nnoga ' ku'bu ' a g r i c & i t u r a l  f a c u l t y  ' , 
ha i se ' tu 'bu  'excrement'. I n  a l l  these  cases  t h e  s h i f t  
occurs wi th in  a Sino-Japariese morpheme 02 the  form 
CVC{~\ followed by 5. I propose a r u l e  which sh i f t s  
accent  t o  t h e  l e f t  in t h e  environment [ I[- 4- voice JP q# [ 1. 
-1. acc ( t h e  [ ] a f t e r  t h e  # i s  necessary  s i n c e  the  r u l e  does 
n o t  apply i n  word-final p o s i t i o n ,  e.g., b a t i 1  ' p l ec t rumf) .  
3.6 The phonological phrase  
I s t a t e d  above t h a t  Japanese has  notlning conparable 
t o  secondary s t r e s s  wlthln a word but t h a t  l a r g e r  
construc-l;ions can con ta in  a "secondary accent  " i n  which 
the  accented mora is on a mid r a t h e r  than a h igh  p i t c h ,  
Tor example, G e t e  & ' is e a t i n g f  (H denotes mid  
p i t c h ) ,  . m r e s u  'blue d r e s s  ' , &ita  k+u h i H  desu 
' i t ' s  the  man who is coming tomorrow', 
'spoke slowly ' , oku n h i r n a b i t a  'go t  s t r o n g ( e r )  I .  Each of 
these phrases  c o n s i s t s  of two p ieces ,  t h e  first w i t h  a 
primary accent\+ the  second with a secondary accent.  
Moreover, these  two accents  a r e  on the  same s y l l a b l e  as 
would be accented i f  the  corresponding p ieces  were 
pronounced independently. To account f o r  t h i s  phenomenon, 
i t  is  thus necessary to  assume t h a t  each p iece  goes through 
the  r e g u l a r  accentua t ion  r u l e s  ( a t  the  end of which each 
p iece  conta ins  exac t ly  one a c c e n t ) ,  a d  tliat then t h e  
accent  on t h e  second p iece  i s  reduced from primary t o  
secondary. Note now t h a t  t h i s  phenomenon can involve more 
than two p ieces ;  f o r  example, Jorden g ives  the  sentence 
d& t&=L i&a ji ka & l e t e  kudasaimaslen ka? 'can 
you . t e l l  me w h h - t  tc O mc +n?' 
Here t h e  a c c m t s  on tokoro ' ,  I t t a ' r a ,  and i'i a r e  a l l  
reduced t o  secondary. The r u l e  needed thus does n o t  j u s t  
reduce t h e  second accent  b u t  indded a l l  accents  a f t e r  the  
first i n  the  appropr ia t e  s t r e t c h .  Note, however, that this 
r u l e  is very similar t o  the accen t  e l imina t ion  r u l e  given 
e a r l i e r ,  which s a i d  that wlthin a c e r t a i n  s t r e t c h ,  a l l  
accents  except the first a r e  el iminated  e n t i r e l y .  I propose 
t h a t  I have n o t  two r u l e s  h e r e  bu t  r e a l l y  j u s t  one, an 
accent reduct ion  r u l e  which a p p l i e s  i n  a cycle ,  first 
operating on smaller cons t i tuen ts  and then to  l a rge r  
const i tuents ,  reducing a l l  accents  except the f i r s t  each 
t i n e  it applies.  Thus the accent  of k c e  a t a r a  '1f (I) 
were to  t r y  pu t t ing  on (a hat) ' would be derived as 
((kabu'r  & te$)(rni t  & t a ' r a ) )  
o r ig ina l  accents 1 I 1 
1 s t  pass through cycle: 
accent reduction 1 
I--- 
2nd pass through cycle : 
accent reduction 1 2 3 
Since only one accent can occur within a word, a r u l e  w i l l  
be necessary which de le tes  a l l  accents o ther  than the 
highest  one within a word; t h i s  r u l e  would de l e t e  the 
" t e r t i a ry  accent" i n  mitara and y i e ld  the  cor rec t  f o m :  
primary accent on the  second s y l l a b l e  of kabutte  and 
secondary accent an the f i rs t  s y l l a b l e  o f  mitara. 
In t h e  preceding sec t ion  1 introduced a convention 
that when a r u l e  i n s e r t s  an accent  i t  el iminates a l l  o ther  
accents present.  Suppose t h a t  t h i s  convention i s  changed 
t o  read t h a t  when an accent is inser ted  i t  reduces a l l  
accents present  the  s t r e t c h  to  which the r u l e  . i s  
applying) by one degree. Since within a word a l l  but the  
heavies t  accent present  .is dele ted,  this  change i n  the 
convention would have no e f f e c t  on the ru l e s  f o r  compounds, 
f o r  which the o r i g i n a l  convention w a s  introduced. With 
this revised  convention, the  accent-reduction r u l e  given 
above can be r e c a s t  i n  a much s impler  form: p u t  an accent  
on the  first prlmary accent.  Since t h i s  r u l e  puts an 
accent  on a syllable which i s  accented a l ready,  i t  does 
no t  have any o v e r t  e f f e c t  on t h a t  s y l l a b l e ;  however, s i n c e  
i t  s t i l l  is  aa accent  i n s e r t i o n  r u l e ,  i t  reduces a l l  o the r  
accents  by 1 as a r e s u l t  of t h e  convention on accent  
i n s e r t i o n .  
Ifhen I t r e a t e d  morphemes such as -yo0 and -mas-, 
which a r e  accented rega rd less  or" whether the  preceding 
stem i s  accented o r  unaccented, I s a i d  t h a t  they were. 
preceded by a Junc tu ra l  element over which W e  accent  
e l iminat ion  r u l e  d id  n o t  apply. It can now be seen t h a t  
t h a t  s i n c e  would t h a t  phrases  
ending i n  a verb-fomn with -mas- o r  -yo0 would have a 
primary accent  on that verb-? o m ,  which simply i s  n o t  
t rue :  i n  the examples given above, -mas- received a 
secondary accent  dnd t h e  preceding i tem received a 
primary accent .  The accent  02 -mas- o r  -yo0 only 
predominates wi th in  a verb form t o  which i t  belongs; i n  
l a r g e r  construe t i o n s ,  a verb f o m  cohta in ing  -mas- or  -yo0 
is  s u b j e c t  t o  exac t ly  t h e  s m e  process  of accent  reduct ion  
as i s  any ot'n.er i tem. !The same a l s o  ho lds ,  n u t a t i s  
nutandis,  f o r  noun postposi t ions  such as  gurai  and ras i l ,  
whose accent a l so  predominates within the word. j ha t  i s  
needed i s  a r u l e  which accents -mas- o r  -yo0 when the 
cycle applies t o  the cons t i tuen t  Verb and accents gurai 
or  r a s i i  when t h e  cycle appl ies  to  the cons t i tuen t  Noun 
o r  Adjective (NOU & ras i i  i s  an ad jec t ive)  : 
S ->  [+ acc] i n  env. 
+ a c o e ' Z  
morpheme Verb ---. 
Adjeceive 
The accent a t t r a c t i o n  r u l e  can a l s o  be described as a r u l e  
of accent i n se r t i on :  
Examples : 
' like a head ' A G k i k u  'not  l i k e  a head ' 
atama' & r a ' s i  & i ( (atama'&ra'si&ku) ( n a l & i )  
e -4 
Y I  I 
"1 0 -  4 
- - 1  1 
pxedomina t ing 
items r u l e  2 1 2 1 
a t t r a c t i o n  3 2 1 no e f f e c t  \ no effect 
reduct ion 3 1 2 
- D - 
adjustment rule 0 0 1 0 1 2 
I -turn now to the question of what kind of stretches 
these cycles apply over. If the r u l e s  were Just t o  apply 
once to each cons%ituent of the  I C  s t r u c t u r e ,  finally 
t o  the e n t i r e  sentence,  then a sentence could have only 
one primary accent  ( the  las t  a p p l t c a t i o n  of the  accent  
reduct ion r u l e  would e l imina te  a11 b u t  the f i r s t  primary 
accent  remaining a t  t h a t  p o i n t ) ,  However, i n  r e a l i t y  a 
sentence can conta in  any number of  (primary accents ,  e.g., 
h* g&yooki ddsu ka 'are you s t i l l  s i c k ? ' ,  
m t o  . . s i t e  w a %  desu % 'he!s n i c e  as  a person, i s n ' t  
I he? '  I dl1 assume t h a t  somehow o r  o t n e r  the  sentence I ge t s  broken up i n t o  p ieces  which w i l l  be the widest  I i s t r e t c h  over which the accent  r u l e s  opera te ;  i n  t h e  last 
1 example, the  d i v i s i o n  w i l l  be i n t o  the p ieces  h i t o  t o  s i t e  
--- 
ii desu, and nee. The boundaries of these  p ieces  I E r  ---
w i l l  r e f e r  t o  as major phrase  boundaries.  Each of t h e s e  
p ieces  i s  subdivided i n t o  smal l e r  p ieces  of  which the  f i rs t  
may have a primary accent  and t h e  subsequent ones may have 
secondary accent ;  t h e  boundaries of these  smal ler  p ieces  
1 w i l l  r e f e r  t o  a s  minor -- phrase boundaries o r  j u s t  p l a i n  
phrase  boundaries. -- m e r e  I s a i d  above that t h e r e  can be 
only one accent  p e r  word, I should have s a i d  t h a t  t h e r e  can 
be only one accen t  per  mtnor phrase;  the domain over which 
t h e  r u l e  convert ing weak- accen t s  i n t o  no accent  a t  a11 
opera tes  i s  defined by phrase  boundary r a t h e r  than word 
boundary, While a t  p r e s e n t  I am unable t o  .say much about 
major phrase boundary (beyond t h e  e s s e n t i a l  f a c t  t h a t  f t  
can only occur a t  minor phrase boundary), it i s  reasonably 
easy t o  give r u l e s  f o r  t h e  l o c a t i o n  of minor phrase 
boundaries. 
F i r s t ,  cons ider  the  case i n  which a l l  the nouns, 
verbs,  a u x i l i a r y  verbs , a d j e c t i v e s  , and =&verbs involved 
i n  the  sentence a r e  accented,  o r  b e t t e r  ye*, where they 
a r e  a l l  accented somewhere o t h e r  than  t h e  f i n a l  s y l l a b l e ,  
I n  t h i s  case the re  w i l l  be a phrase  boundary a t  the  end of 
each noun phrase ( inc luding  a l l  pos t p o s i t i o n s  and p a r t i c l e s  
a t tached to  i t )  , adverb ia l  phrase ,  verb o r  augkl ia ry  verb,  
o r  subordinate  clause.  FJhen I say  "subordinate c lause"  he re ,  
i t  i s  t o  be taken as inc lud ing  r e l a t i v e  c l a u s e  modif ie rs  of 
a noun, and r e l a t i v e  c l auses  i n c l u d e  a l l  a d j e c t i v e s  and 
g e n i t i v e  modif ie rs  a s  a s p e c i a l  case ,  
In t h e  case of unaccented (o r  in some cases ,  f i n a l -  
accented)  elements, some of t h e s e  phrase boundaries ... a r e  o r  
, m a y b e a b s e n t ,  Examples: 
'I w a s  there about 5 years  ' 
'I w a s  t h e r e  5 y e a r s '  
y*k h m i t q  'He spoke s lowly '  
$syoo n i  h a n a s i m g i t a  'We spoke toge the r '  
u s  ' ~ t ' s t h e m a n w h o i s c o m i n g  
tomorrow' 
i t a  iku  h i t  ' I t ' s  t h e  man who i s  going 
tomorrow' 
& &esu 'b lue  d r e s s '  
& x o b e  su ' r ed  d r e s s '  
The s imples t  d e s c r i p t i o n  w i l l  probably be t o  have a r u l e  
which I n s e r t s  phrase boundary a f t e r  t h e  c o n s t i t u e n t s  l l s t e d  
and d e l e t e s  i t  i n  the  appropr ia t e  cases ,  The r u l e s  involved 
i n  the  d e l e t i o n  of phrase boundary a r e  as fol lows:  
1 ,  remove f i n a l  accent  from a noun followed by no, 
.- 
2. d e l e t e  accent  i n  the  f i n a l  mora (not  s y l l a b l e ! )  of a 
1 L4- 
phrase, 
. . 
3, Delete phrase boundary between a nodif i e r  and i t s  
head i f  e i t h e r  of them i s  unaccented. Here s u b j e c t ,  d i r e c t  
ob jec t ,  adverb ia l  elements,  e t c .  count as modif ie rs  of t h e  
_ verb (as they a r e  t r a d i t i o n a l l y  regarded by Japanese 
sciiolars ) . 
If r u l e  3 i s  p a r t  0s" t h e  c y c l e , ' i t  will be unnecessary 
t o  use  coqcepts such as llmodifierl '  and "headt'; i t  will 
s u f f i c e  t o  say  that phrase boundary i s  d e l e t e d  when i t  i s  
preceded o r  followed by no accen t s .  In  a sequence such as 
atarasi ' i  tokuh.on o yomima'sita 'he read t h e  new r e a d e r t ,  
t he re  should only be a phrase boundary a f t e r  /o/, If r u l e  
i n  the it will the  sequence 
$atarasit t  $ tokuhon 0% and d e l e t e  the  i n t e r n a l  phrase 
boundary, On the  n e x t  p a s s  through t'ne cyc le  t h e r e  are 
accents  on both s i d e s  of t h e  remaining i n t e r n a l  $, s o  t h a t  
r u l e  3 does n o t  apply (where % means m i n ~ r  phrase boundary), 
Rule 2 must precede r u l e  3 s i n c e  n x  is accented (note 
ttkyo-a las f o r  i n  ~ookyoo  ) but  &kYoo n i  s u m i m k  
' (he)  l i v e s  i n  Tookyoo' 2 s  a s i n g l e  phrase,  I t  cannot 
precede I the cyc le  s i n c e  sone f i n a l  accents  a r e  c rea ted  
i n  the cycle;  thus  r u l e  2 must a l s o  be i n  the  cycle. For 
the same reason,  r u l e  1 must a l s o  be i n  the  cycle .  
But here  an unexpected dividend appears. A slight 
modif icat ion of r u l e  1 w i l l  explain why i t  does n o t  
apply t o  those nouns w h b h  have any modif ie rs  and ir 
p a r t i c u l a r ,  ~ ~ h y  i t  only a p p l i e s  t o  the  innermost l a y e r  of 
a s e r i e s  of nes ted  gen i t ives .  The slight modif ica t ion  i s  
to  make t h e  r u l e  app l i cab le  only  i n  the  environment 
----)ivoun & gg. 'In t h e  case of a noun which has a modif ie r ,  
the no -- w i l l  be preceded n o t  by )Noun bu by ) ~ o u n - ~ h r a s  e  :
1 ( ( ) 5 e t  (mat ) ~ o u n  ~ o u n - p b a s e  no) ,  s o  t h a t  the  r u l e  w i l l  
n o t  apply. and i n  t h i s  example ano uma' no w i l l  r e s u l t .  
There i s  a l s o  a r u l e  r ~ l ~ i c h  o p t i o n a l l y  d e l e t e s  phrase 
-- 
i tems; such a r u l e  i s  needed i n  the grammar t o  account 
f o r  the ex i s t ence  of both %%ete fi and q b e t e  imasu 
as a l t e r n a t i v e  pronunciat ions.  Consider a major phrase 
r~hicl i  has  3 o r  nore minor gPzases,  Tor example, 
d%L hb desu ka  'how would i t  be best t o  go?'. This 
u t t e r a n c e  has tlie fol lowing a l t e r n a t i v e  pronunciat ions : 17 
- - - 
j7 )  I am indebted t o  gkira Komai f o r  .this example. 
- .  & i t tar8Hi desu ka, 40 itttara it desu kq; however, i t  
i s  impossible t o  say *& e iwa ii d e e m  . !these f a c t s  
can be  acoounfed for q u i t e  simply if the  oDtional phrase- 
boundary d e l e t i o n  r u l e  i s  assumed t o  be i n  the  cycle  and 
i f  i t  i s  assumed t o  d e l e t e  a l l  - phrase boundaries when i t  
app l i e s ,  The u t t e r a n c e  has the I0 s t r u c t u r e  
( (doo$i t ta ra)$  (ii desu ka) ) . To produce the  f i r s t  
alternative ' pronuncLation, the  o p t i o n a l  boundary-deletion 
r u l e  applies on the  f i r s t  pass through t h e  cyc le ,  d e l e t i n g  
the phrase boundary between &do% and i t tara.  To produce 
the second a1 t e r n a t i v e  pronuncia t ion ,  t h e  op t iona l  boundary 
d e l e t i o n  r u l e  a p p l i e s  on the  second pass  through the cyc le ,  
d e l e t i n g  a11 boundaries p r e s e n t  wi th in  the  c o n s t i t u e n t  
doo 7: i t t a ra  ;d ii desu ka, The i m p o s e i b i l i t y  of the  
s t a r r e d  u t t e r a n c e  follows from t h e  f a c t  that the  $ between 
i t t a ra  and ii could n o t  be erased before the -seccmd+ass 
through t h e  cyc le ,  s o  tha t  i f  i t  were erased ,  tlne % 
between doo and i t t a r a  would a l s o  be erased. 
*- .- 
3.7 The full cycle.  
The cyc le  whZch I have aririved a t  above c o n s i s t s  of 
the fo l lowing r u l e s  
C-1 , Accent a t t r a c t i o n  rule 
s -3 [+ accJ  i n  env. [+ acc] e m r  & -0ara ) 
nab Verb 
[+ acc]CV& - 
The first  l i n e  of the  environment p u t s  accent  on t h e  /na/ 
of naffama when i t  i s  preceded by an accent  ( r ega rd less  of 
how many s y l l a b l e s  i n t e r v e n e ) ,  i t  i s  a t  t h e  end of the  
c o n s t i t u e n t  t o  which the  cyc le  i s  applying, and that 
c o n s t i t u e n t  i s  a verb, llhe second l i n e  s h i f t s  the accent  
one s y l l a b l e  t o  the  r i g h t  when it i s  two ma2a"e before 
one of t n e  morphemes l i s t e d ,  
C-2 Rules f p r  noun compounds, 
S -3 f +  acc]  i n  env. 
## 
where the ,.. con ta in  
,- 
no [ I  acc]  o r  # 
b e  I # pre-accent ing morpheme ## [ 'Noun 
c, Remove a l l  accents ,  from \ 
## . ., # de-accenting morpheme ## I 
The f i r s t  p a r t  of a. makes t h e  accen t  09 the  second element 
oP a CoiBpbuTd p~ed-ominate if t h a t  element has an accent; - 
-the second p a r t  p u t s  accent  on t h e  f i r s t  s y l l a b l e  of t h e  
seoond element i f  t h a t  element i s  e i t h e r  unaccented o r  
f inal-accented.  P a r t  b, i n s e r t s  t h e  proper  accent  i n t o  
a compound endins i n ' , a  p r  e-accenting morpheme, and p a r t  
c, removes t h e  accent  from a compound ending i n  a 
de-accenting morpheme. 
C-3 P~edomina t ing  morphemes r u l e ,  , 
S - 3  [+act] i n  env, 
morpheme 
Verb 
This r u l e  accents  the  accented s y l l a b l e  of predominating 
morphemes such as -yoo, -mas, -rasi-, -dake, and -gurai  
when they. occur a t  the  end of t h e  c o n s t i t u e n t  t o  which 
the  oycle i s  applying and t h a t  c o n s t i t u e n t  i s  Noun, Ad j ,  
o r  Verb. This l a s t  r e s t r i c t i o n  i s  necessary,  s ince  otherwise 
fhe r u l e  would re-apply i n  l a t e r  passes  through t h e  cyc le  
and y i e l d  such urrgranrmstical sentences  as +:&- 
-k, Ins tead  of the  c o r r e c t  @ demo & ~ o h  
' l e t ' s  have some cof fee  o r  something1, 
C-4 Accent reduct ion  r u l e  
S -9 [+ acc)  in env, .,.[--- 1 acc I 
'I!his r u l e  accents  t h e  f i r s t  primary accent  i n  the  
c o n s t i t u e n t  t o  wliich t h e  r u l e  i s  applying, Lee., reduces 
a l l  o t h e r "  accents  i n  that c o n s t i t u e n t .  
C-5 no-rule. 
remove accent  from [I acc])Noun& no 
C-6 remove accen t  from 
acc k 
(i.e.,  remove accent  when i t  i s  on t h e  l a s t  mora before $). 
C-7 Boundary d e l e t i o n  r u l e s  
a. Delete $ i f  no accen t s  e i t h e r  precede o r  fo l low it. 
b. Optional ly d e l e t e  a11 $ 
3.8 Concluding remarks 
B language wi th  a "pi tch  accen t"  system l i k e  Japanese 
and a language w i k  a " s t r e s s  accen t"  system l i k e  Russian 
have the fo rmal  s i m i l a r i t y  t h a t  the accentual information 
tvhich must be recoeded i n  d ic t ionary  e n t r i e s  i s  a t  most 
the 11 locat ion of some accentual  phenomenon, r a t h e r  than 
separate Information a s  i n  a t r u e  tone language such a s  
Chinese. My discussion of accent  placement and accent 
reduction i n  Japanese shows an even grea te r  formal 
s imi l a r i t y  with "s t ress  languages ", namely t h a t  the ru l e s  
which generate the  accentual shape of a.n ut te rance ,  whether 
i n  English o r  i n  Japanese, a r e  of exactly the  same formal 
nature,  namely, ru l e s  which i n s e r t  accent on one sy l l ab l e  
while reducing a l l  other  accents  present;  moreover, i n  
both languages these r u l e s  must apply In a cycle which 
deduces the  accentual shape of any cons t i tuen t  from the 
accentual shapes 03 t he  cons t i tuen ts  of t h a t  const i tuent .  
The di f ference  between the "pitch-accent language " Japanese 
and the "s tress-accent language" English t h a t  the- l a t t e r  
but  no t  the former admits s eve ra l  degrees of s t r e s s  within 
a s ing l e  word thus turns  out  t o  be more s u p e r f i c i a l  than 
h a d a t f i r s t  seemed the case: t h i s  d i f ference  i s n o t  ' 
r e f l ec t ed  i n  the  s t r e s s  assignment ru l e s  and only appears 
i n  the very l a t e  phonetic r u l e s  which give acoust ic  shape 
to  abs t r ac t  acc ea'cual pa t te rns .  
One apparently d i f f e r e n t  kind of m, le  appearing Fn 
the Japanese aocentu'al cycle is exemplified by r u l e s  
C-2c, 0-5, and C-6, which remove accent f r o m  a const i tuent .  
Ilowever, these  r u l e s  can a l s o  be i n t e r p r e t e d  as having the  
same formal n a t u r e  a s  -fne s t r e s s  assignment r u l e s  j u s t  
discussed, E a r l i e r  I defined a "language with free accent' '  
as a, lan&uage in which t h e  accen tua l  information rnarked in 
t he  d i c t i o n a r y  en t ry  i s  andin teger ,  ~ fnose  value g ives  the  
l o c a t i o n  of the "accented sy l l ab le" .  In t h e  textbook case 
of f r e e  accentuat ion,  tliis, i n t e g e r  can take  any value Trom 
1 t o  - n, whbre n i s  the  number of s.y4k&b%es i n  t h e  morpheme 
- 
i n  qu es ti on. Suppose t h a t  an i tem i n  a hypo t h e t i c a l  
language with f r e e  accent  c o n s i s t s  of two c o n s t i t u e n t s ,  
one m ,- s y l l a b l e s  long  and t he  ot l ler  n  - s y l l a b l e s  long, ' ., 
accented r e s p e c t i v e l y  on t h e i r  i - t h  a d  J-tin s y l l a b l e s .  
Suppose f u r t h e r  t h a t  t h i s  h y p o t h e t i c a l  language has a r u l e  
whicn accents  t h e  Tirst  accent  t n  such a combination; then 
t h e  r e s u l t i n g  m+n s y l l a b l e  i tem has  accen t  1 on i t s  i - th  
s y C l & a h h - - a m L a c c e l a . t  2 on i t s  mc j 9 t h  s y l l a b l e .  This 
opera t ion  of accent  r educ t ion  can be cha rac te r i zed  
mathematically as two opera t ions  performed on sequences 
of in tege r s .  Represent ing the  two items as (0, . . . , 1 ,  . . . 0) 
i - t h  
and (0, . . . , 1 , , . . 0) , t h e  opera t ions  c o n s i s t  i n  
3-th 
convert ing the  second sequence i n t o  (0, . . a ,  2, m e .  0 )  
30th. 
and amalgamating the  two sequences i n t o  t'ne one m+n term 
sequence (0,  . , ... 2, ... 0). 
i.-th m+j-th 
I n  Japanese nouns of p s y l l a b l e s ,  t h e  d lc  t lona ry  
e n t r i e s  must d i s t i n g u i s h  between n o t  g b u t  n + 1 types : 
.*I 
1; tlie d ic t ionary  f o m  of a noun can be accented on m y  of 1 i t s  s y l l a b l e s  o r  be completely unaccented, This can be 
1 expressed formal ly  by saying  t h a t  the accentua l  informatton 
marked i n  t h e  d i c t i o n a r y  e n l r i e s  of Japaxese nouns i s  an 
i n t e g e r  which can t a k e  any of t h e  values 0,  1 , 2,  . . . n_ 
r a t h e r  than'  1 , 2, . . . , 2 ) .  Suppose now t h a t  Japanese i tems 
are represented  by sequences of i n t e g e r s  bu t  t h a t  the 
p o s s i b i l i t y  of unaccentedness is expressed by saying  t h a t  
the  seqcence starts wi th  a 00th term r a t h e r  than a first 
I term, If this 00th  term i s  regarded as j u s t  as good a p lace  I t o  assign aa accent  as any o t h e r  p lace ,  accen t  removal can E be regarded as simply assignment of accen t  t o  the  0- th 
term. -Amalgamation of sequences corresponding t o  an m- 
s y l l a b l e  i tem and an n-sy l l ab le  i tem in Japanese would mean 
cons t ruc t ing  a sequence which first had a 0-th term, then m -
terms corresponding t o  the  g s y l l a b l e s  of t h e  first item, 
and then  2 terms corresponding t o  t h e  ; s y l l a b l e s  of the  
second item. Ezch composite c o n s t i t u e n t  of  a Japanese 
u t t e r a n c e  would correspond t o  a sequence of terms which 
I had a 0-th term, and a r u l e  could de-accent t h e  whole 
.- - - .  I c o n s t i t u e n t  by p u t t i n g  a accen t  on that  term. 
It i s  worth po in t ing  out  h e r e  t h a t  in Serbo-Croatian, 
which r e q u i r e s  d ic t ionary  e n t r f e s  i n  which a c o n t r a s t  i s  
made between unaocented i tems and items with accent  on 
one of t h e i r  s y l l a b l e s ,  the  gramar a l s o  conta ins  n l 8 s  of [I accent  removal, exac t ly  as i n  ~ a - p a n e s e . ' ~  I would 
conjec ture  t h a t  the languages whose grammars r e q u i r e  such 
r u l e s  a r e  p r e c i s e l y  those languages i n  which the  ' 
accentua l  information recorded in d i c t i o n a r y  e n t r i e s  i s  an 
i n t e g e r  whose va lues  run from 0 t o  s, where $ i s  t h e  
number of s y l f a b l e s  i n  the morpheme i n  quest ion.  , 
- 
-") I am indebted t o  E. Wayles Browne for t h i s  
observat ion about Serbo-Croatian, 
AYYENDIX I . . 
A l i s t  of elements which y i e l d  anaccented compounds 
(an as ter i s lc  marks those elements f o r  which some of the  
compounds have an a l t e r n a t e  accented f o m ) .  
-ban 'phonograph record '  
-ban 'board , 
-ben ' d i a l e c t '  
-be- ' d i f f e rence '  
-by00 ' i l l n e s s  ' 
-dai  'machine ' 
-dma  ' b a l l '  
-dera ' temple ' 
-do0 ' p ress '  
%-e ' p i c t u r e '  
-ga 'drawing' 
-gaki "wri t ingt  
-gao ' f a c e '  
-gara ' charac te r  ' 
-gata  'form' 
-gawa ' s i d e '  
. -go ' language ' 
+Lao o 'word' 
-goya 'shed, h u t '  
-gurni ' assockat ion '  
-ha ' s e c t '  
-hen 'nei..l?borhood '. P Q-iioo 'law 
Lhuu ' s t y l e '  
-liyoo ' l i s t '  
- i r o  ' co lor  ' 
-ka 'personr  
++-ka ' - i f i c a t i o u  ' 
-ke ' family'  
-kei  'form' 
e rup i iban  'I9 r e c o r d t  
k e i z i b a a  ' b u l l e t i n  board' 
kansaiben 'Western (Japanese) 
d i a l e c t  ' 
hooryokubetu ' d i f f e rence  i n  
a b i l i t y  ' 
kusirnotobusi 'composition by 
I<ushimo t o  ' 
kokkyuukibyoo ' r e s p i r a t o r y  
ai lment  ' 
t o r i t u d a i  ' (Tookyoo) MeOropolitan 
u n i v e r s i t y  ' 
dantoodai  ' g u i l l o t i n e  ' 
zyuuzudama ' rosa ry  bead' 
kiyomizudera (nane of temple) 
sanseidoo (name of p u b l i s h e r )  
s u k a s i e  ' t ransparency ' 
sansuiga  ' landscape ' 
pasu t e ruga  ' p a s t e l  ' 
kotowarigaki 'no te  of r e f u s a l  
huheigao 'expression of 
d i s p l e a s u r e  ' 
z i s e t u g a r a  ' t h i s  time of yea r '  
kinukugata  ' accented ' (phonology) 
hidarigawa ' l e f t  s i d e  ' 
doi tugo 'German' 
han-i-go 'anton,ym ' 
karukigoya ' l o g  cabin '  
tonarigumi 'neighborhood 
a s s o c i a t i o n '  
kyuusinha ' r a d i c a l  movement' 
kokorahen ' around here  ' 
koomuinhoo ' c i v i l  s e r v i c e  lawt 
nihonhuu ' ~ a p a n e s e  s t y l e  ' 
zikanhyoo 'time t a b l e  
m i d o r i i r o  'green '  
kinbenka ' d i l i g e n t  person1 
denkika ' e l e c t r i f i c a t i o n '  
tokugawake 'house of Tokugawa' 
ren-yoo-kei ' cont inuat ive  formf 
(of a ve rb )  
+$-kin 'money ' 
++-ko 'powder ' 
-kyoo 'mirror ,  l e n s  ' 
-kyuu ' c l a s s  ' 
$+-ma 'room' 
- m a t  ' r i c e t  
-mura ' v i l l a g e  ' 
-nin 'person' 
' s t y l e  ' 
'system' 
'118tur8 ' 
'18nuf ac  t u r e  ' 
' rai lway l i n e  ' 
' sh ip  ' 
' b a t t l e '  
' s t y l e  ' 
'herb ' 
'pax t y  ' 
'body' 
- t e  'hand, - i s t f  
- t e k i  I - ish '  
-too ' i s l a n d '  
-tyoo . ' l i s t '  
-yak1 ' r o a s t '  
I 
-yama mountain ' 
-yo0 'use ' 
-yuki 'bound f o r '  
-za ' s e a t ,  t h e a t e r '  
-zima ' i s l a q d '  
-zima ' s t r i p e s '  
-zura 'f aqade ' 
t 
-zyoo p l a c e '  
-a$;-oa.+,~t?sA&ndpoint 
*-zyoo ' l e t t e r '  
-zyun 'sequence' 
-zyun ' throughout '  
guns ik in  ' m i l i t a r y  funds ' 
komugfko 'wheat f lower '  
Benbi&yoo 'microscope ' 
aeizinkyuu ' t h e  exper ts  ' 
oosetuma 'drawing room' . 
kahaimai ' e x t r a  r a t i o n  of ' r i c e '  
g u r i n i t i m u r s  ' ~ r e e n w i c h  v i l l a g e  
taokaimura 'East  c o a s t  v i l l a g e  ' 
kyuubyoonin'person suddenly 
taken ill' 
i?uransuryuu 'a l a  F r m ~ a i s e '  
t e i n e n s e i  'age l i m i t  system' 
s y a k a i s e i  ' s o c i a l i t y '  
d o i t u s e i  'made i n  ~e rmany '  
tookaidoosen ' ~ooka idoo  l i n e  ' 
renrakusen ' f e r r y  boa t '  
setuzyokusen ' r e t u r n  match' 
n i h o n s i k i  ' ~ a p a n e s e  s t y l e 1  
tur iganesoo ' b e l l f  lower ' 
t a n k e n t a i  ' explora t ion  p a r t y '  
sensyokutai  'chromosome ' 
d e k i s i t a i  'drowned corpse '  
k a t a r i t e  ' n a r r a t o r t  
hoogenteki ' d i a l e c t a l t  
hookotoo ' ~ e s c a d o r e s  ' 
denwatyoo ' telephone d i r e c t o r y '  
tarnagoyaki 'omelet '  
yakagiyama (name of mountain ) 
kate iyoo ' ( f o r )  household u s e '  
kyoo toyukf 'bound f o r  Kyooto ' 
kabukiza (name of thea ter )  
lniyakezima (p lace  nsune) 
melmrazlma 'dark b lue '  
s i n z i z u r a  ' ose as a gentleman' 
goruhuzpoo 'golf course1 
rek i s i zyoo  ' ( f rom a )  h i s t o r i c a l  
s t andpo in t  ' 
kolcusozyoo ' l e t t e r  of complaint '  
aiueozyun 'a-i-u-e-o o rde r '  
n i h o n z p u  ' throughout Japan ' 
A l i s t  of elements f o r  which compounds ending 
i n  them have an accent  on t h e  f i n a l  s y l l a b l e  
of the  f i r s t  member 
(an a s t e r i s k  marks those eleinents Tor which some of the 
compounds have an a l t e r n a t e  unaccented form),  
-an 'proposal ' 
==bake 'box 
-bi  'day' 
-b i  ' f i r e 1  
2 I -bi  'beauty' 
I -bin ' b o t t l e '  
I -bo ' r e g i s t e r '  
i -boo If ellow' 
-boo ' h a t '  
-bu ' s ec t ion '  
-bu t u  ' t h ing  ' 
-d&a 'lieig2i-b ' 
'door'  
' s t a t i o n '  
' inflamiaation' 
'park'  
' s h e l l  ' 
' -olofy' 
' rock 
' r i v e r  ' 
' t h e a t e r '  
' clofdhhlg' 
' i s sue  ' 
'equipment ' 
' amny 
'mouth , window ' 
' f i s h ' ,  
'work 
' c r iminal '  
' s o l d i e r '  
'expenses' 
'wares " 
' m a n  
'woman ' 
syuuse t i zn  'proposed amendment' 
yuubi 'nbako mailbox ' 
k i n e  'nb i  '-iversary ' 
ge tuyo ' obi  'Nonday ' 
k i  tune ' b i  ' will-o-the-wisp ' 
h a k u t i ' b i  ' b e a u t i f u l  b u t  
b r a i n l e s s  woman ' 
i n k i ' b i n  'Ink b o t t l e '  
zinme ' ibo ' r o l l '  ( l i s t  of n m e s )  - 
huura' iboo 'vagabond ' 
s u i h e  ' iboo ' s a i l o r  h a t '  
panama'boo 'panama hat'  
z i r e  ' ibu 'headquarters  ' 
ha i se tu 'bu tu  excrement' 
smxyutu 'dan  ' quan t i ty  of 
product ion ' 
k e i k e  ndan 'account of personal  
experiences ' 
h a i t o r i  ' d e i  'f ly-catching day' 
( r k l a t e s  t o  a postwar i n s e c t  
c o n t r o l  program) 
kugur i  'do ' s i d e  door '  
tookyo ' oeki ' ~ookyoo s ta t1  on' 
moo tyo  'oen ' append ic i t i s  ' 
doobutu'en 'zoo' 
s i n z y u ' g a i  ' p e a r l  o y s t e r '  
b u t u r i  'gaku phys ics  ', 
genbutg& ' b a s a l t '  
sentororensu'gawa rSt. Lawrence 
River  ' 
k inda ' igek i  'modern t h e a t e r '  
k a i s u ' i  i ' ba th ing  s u i t '  Q tokusyo ogoo ' s p e c f a l  i s s u e '  (of 
a p e r i o d i c a l )  
undo 'opu ' a t h l e t i c  equipment' 
kokurePnpn 'u.I. armed f orcas  ' 
syussa tu  @ti ' t i c k e t  window' 
t m s u  ' igyo 'f resh-water f i s h '  
sin-yal-gyp0 ' n i g h t  work ' 
zyoosyu 'uhan ' h a b i t u a l  c r imina l  ' 
s i g a  'nhei  'vo lunteer  s o l d i e r '  
e i z e  ' nh i  ' expenses of b u i l d i n g  
and main€ a i n i n g  ' 
syuge ' i h i n  ' hand ic ra f t  ' 
syoobo 'ohu 'f ireman'  
baisyu 'nhu ' p r o s t i t u t e '  
'pref ec twre ' 
' s u i t '  
'medical sc ience  ' 
'member' 
'song' 
'meeting ' 
' sea '  
'world ' 
' i n t e r v a l  ' 
' bu i l c~ ing  '
' f e e l i n g '  
'measuring device ' 
' t i c k e t  ' 
' p r e fec tu re '  
'machine ' 
t u t e n s i l '  
' s eason ' 
'wr i t t en  record '  
'lake' -- - -  
' country ' 
'harbor '  
'school ' 
'&ic i  a l i t y '  
'bureau ? 
'wages ' 
' m a n '  (Eng. ) 
' c i t y '  
' end ' 
' su r f  ace ' 
'people '  , 
'water ' -
' g a t e t  
' n e t '  
' i n s e c t '  
'mountain range ' 
' channel ' 
' t rouble  ' 
'farming ' 
'owner ' 
' s ound ' 
'queen' 
'breada [Port .  ) 
' colww ' 
' o f f i c i a l '  
'f ores  t ' 
' r a t e  ' 
kyooto'hu 'Kyooto p r e f e c t u r e '  
s u i h e  'ihuku 'naval m i f  o m  
sekketu 'i 'bone s e t t i n g '  
koomu'in ' o f f i c i a l '  
ryuuko ' oka 'popular song' 
sinboku ' k a i  s o c i a l  ga ther ing '  
beer ingu 'ka i  'Bering Sea' 
kyooiku'kai ' t h e  world of 
educat ion ' 
tooka'kan ' f n t e r v a l  of 10 days ' 
b i z y u t u ' k a  ' a r t  museum' 
appaku 'kan 'f e e l i n g  of susp ic ion '  
kanda'nkei ' thermometer ' 
warib ik i 'ken  'discount  t i c k e t '  
wakayama 'ken ' FTakayama 
p r e f e c t u r e '  
hiko ' ok i  ' a i r p l a n e  ' 
hootyo ' o k i  'hear ing  a i d  ' 
h e n s e ' i k i  'per iod when a boy's 
voice chaages ' 
n e n d a ' i k i  'annals  ' 
kawaguti 'ko 'bay ' 
kyoowa'koku ' republ ic  ' 
koobe 'koo ' ~ o o b e  harbor '  
syussi:,lnkoo ' A l m a  Hater  ' 
setagaya 'ku 'Setagaya munic ipa l i ty '  
yuubi'nkyoku ' pos t  o f f i c e  ' 
lrote 'ikyuir ' f ixed  wages ' 
kameratman 'camera m a n '  
i i d a ' m a t i  ' ~ i d a  c i t y '  
nendo 'matu 'end of f i s c a l  y e a r '  
s u i n e  'imen ' l e v e l  su r f  ace ' 
zairyv'umin ' r e s i d e n t  populace ' 
k o o r i  'mizu ' i c e  water '  
r a syo  'omon  ate of  ell ' -- 
hooso 'omoo ' r ad io  network' 
kabuto'musi (some kind of bug) 
kaza 'myaku 'volcaa ic  range ' 
kasima'nada ' ~ashLma channel ' 
zyuu taku 'nan 'housing shor tage  ' 
kosaku 'noo ' t enan t  farming' 
s y o t a ' l n u s i  'householder '  
muse '_ion ' vo ice less  sound' 
ez iputo 'oo  'queen of Egypt' 
genma'ipan 'whole r i c e  bread ' 
bunge l i ra  ' l i t e r a r y  column' 
s i t t a t u ' r i  ' b a i l i f f  ' 
g e n s t ' r i n  ' r imeval  f o r e s t '  
s i b o  ' o r i t u  'death r a t e '  
-syuu 
- ten  
*- t e n  
-ti 
- t i n  
- to  
' road '  
'wr i t t en  record '  
' theory'  
' type ' 
' f o rce '  
'quant i ty  ' 
'hos t e l l  
'f ee ' 
'policy' 
'mountain ' 
' b i l l  ' 
s tudent  ' 
' s e a t '  
'poem 
' teacher  ' 
' c i t y '  
'paper ' 
h i s  to ry  ' 
' p a r t  of speech' 
' ceremony' 
' i s l a n d  ' 
' substance ' 
'room' 
' hea r t  
'water '  
'number ' 
'person ' 
'vehicle  ' 
' co lo r '  
I p r i z e  ' 
'minis t r y  ' 
' i l l n e s s  ' 
' dea le r  ' 
'worker ' 
' r e l ig ion1-  
' s t a t e"  . 
' c o l l e c t i o n '  
'shop ' 
' po in t '  
1 value ' .. 
lcooku 'UTO 'a i r  rou te  ' 
koogi 'roku ' t r a n s c r i p t  of  leckure  ' 
&sookuuka'ron ' to polo^' 
g y o k a l i r u i  ' type of marine l i f e '  
gens i  Iryoku 'atomlc energy' 
koosetu'ryoo 'quaultity of 
p r e c i p i t a t i o n '  
gakus,e ' i ryoo 'stuctent dormitory' 
t e s u  'uryoo ' f e e '  
kanwalsalm ' n e u t r a l i z i n g  measure ' 
makinre ' ism '~t. McKLnley ' 
hyakue 'nsa tu  ' 100-yen b i l l  ' 
s o t ~ ~ g y o ' o s e i  'alumnus' 
kankydcu ' s e k i  ' spec ta to r  s e a t '  
syoo tyo ' o s i  'symbolic poem' 
ikasama 's i  'confidence manf 
yokohama'si ' c i t y  of Pokohaaa' 
zyoos.i tu 'si  ' f i n e  q u a l i t y  paper '  
kokugo's i  ' h i s t o r y  of t h e  
Japanese language' 
k m d o ' o s i  ' i n t e r j e c t i o n '  
kekko ' n s i k i  'marriage ceremony ' 
awazi'sima (p lace  name) 
hooro 'os i tu  'enamel' 
zikke ' n s i t u  ' l abora to ry '  
dootoku ' s in  'moral sense ' 
zyooryu ' u s a i  'water upstream' 
kooba'isuu 'common mul t ip le  ' 
t o o t i  ' sya ' r u l e r  ' 
zido  'osya 'automobile ' 
s i n d a ' i s y a  ' s leeping  c a r '  ( ra i lway)  
tenne 'nsyoku ' Tec'micolor ' 
s e i k i  'nsyoku 'attendance p r i z e  ' 
n o o b e r u ' s ~ o o  ' ~ o b e l  ~rize' 
monbu ' syoo to in is tryL of Education ' 
ha ike tu  'syoo 'blood poisoning'  
kobutu 'syoo ' an t ique  d e a l e r '  
u n t e  'nsyu ' d r i v e r '  
s i n g o  'nsyuu ( s e c t  of ~uddh i sm)  
yooroppa'syuu ' t h e  c o u n t r i e s  of 
Europe ' 
z u i h i t u  'syuu ' c o l l e c t i o n  of essays ' 
bungutten ' s t a t i o n e r ' s  shop' 
s o o i  ' t e n  ' po in t  of disagreement ' 
z e t t a ' l t l '  ' absolu te  value' ( ~ a t h .  ) 
d e n s s a l t i n  ' t r o l l e s c a r  fare ' 
" 
' c a p i t a l  p r e f e c t u r e '  
" 
tookyo'oto '~ookyoo p r e f e c t u r e '  
-Lo 'adlieren t ' 
-tyoo 'agency ' 
-tyoo 'head' 
-u rain ' 
-UO ' f i sh '  
- u t a  'song'  
-yaku 'medicine ' 
-yo0 'ocean'  
+-mi t p o t i o n '  
++aaai ' crime ' 
- z a i  ' m a t e r f a l  
-zalse 'wine' 
- z e i  ' tax '  
- z i  ' c h i l d  ' 
- z i n  'person '  
- z o h  ' c l a n '  
- zu ' c h a r t '  . 
-ZYOO ' c a s t l e '  
-zyutu ' a r t '  
s e i k y o ' o t o  ' ~ u r i t a a '  
rin-yal-Cyoo ' ForesPry Agency ' 
s a i b a ' n t y o o  ' p r e s i d i n g  judge ' 
z inko  'ou ' a r t i f i c i a l  rain '  
sansyo'o-uo 'salamander '  
h a y a r i ' u t a  ' o p u l a r  song' 
zyoobi ly&u 'medicine f o r  
household use ' 
t a i s e ' i y o o  ' A t l a n t i c  ocean'  
kyooso 'oza i  ' t o n i c 1  
g i s y o ' o z a i  ' e r3u ry1  
kent-iku ' z a i  'bui ld ing m a t e r i a l s  ' 
huruma'izake ' a  t r e a t  o f  sake  ' 
e igyo  ' o z e i  'business tax1'- 
koou 'nz i  'one b l e s s e d  by 
f o r t u n e  ' 
r o s i y a ' z i n  ' ~ u s s i a n '  
t a i y o  'ozoku 'playboys ' 
k a i b o  ' ozu ' ana tomica l  c h a r t '  
nagoya'  zyoo ' ~ a g o y a  cast le  ' 
i n s a t u  ' zyutu  ' typography ' 
APPENDIX I1 
Acoent I n  the  Japanese Dia lec t s  
With regaPd t o  accent ,  Japanese d i a l e c t s  a r e  
t r a d i t i o n a l l y  grouped I n t o  f o u r  types:  Tookyoo ty-pe, Kyooto 
type,  western I(yuushuu type,  and a c c e n t l e s s  type. 1 
In t h e  accel i t less  type,  which i s  spoken i n  the  
nor theas te rn  c o a s t a l  a r e a  of Honshuu and i n  much of c e n t r a l  
Kyuushuu, accentua l  d i s  t l n c  t i o n s  between words h a ~ e  been 
l o s t  completely. 
The Tookyoo t y p e  of accen tua l  system i s  found i n  the  
d i a l e c t s  of Hokkaidoo, -tihe Eas te rn  half and western 
q u a r t e r  of Honshuu, and p a r t s  of Kyuushuu and Shfkoku. The 
accentua l  systems of t h e s e  d i a l e c t s  a r e  v i r t u a l l y  i d e n t i c a l .  
I n  each of these  d i a l e c t s  a phonological  phrase conta ins  
a t  most one "marked sy l l ab le1 ' ,  which i s  genera l ly  the  
same s y l l a b l e  as is accented i n  s tandard  Japanese. In most 
of .-these diaPec ts the  "marked s y l l a b l e  I '  i s  cha rac te r i zed  
a c o u s t i c a l l y  by a f a l l  i n  p i t c h  a f t e r  i t s  f i r s t  mora, 
a l tnough t h e r e  i s  at l e a s t  one d i a l e c t  ( t h a t  of Narada i n  
Yamanashi p r e f e c t u r e )  i n  which t h e  marked s y l l a b l e  has a 
- - -  
I ) However, some doubt has  been c a s t  on the  v a l i d i t y  of 
t h i s  grouping by Tokugawals b r i l l i ' a n t  s tudy , "Nihon 
Shohoogen Akusen t o  no Keif u Shiron". 
Accentual tries 
@a&v$o 
Western Kyuushuu 
I ' I Accentless 
low first  mora followed by a rise i n  p i tch .2  
a- 
In  the  ICyooto type of accent ,  which i s  spoken i n  
West-central Honshuu and most of Shikoku, a word may have 
a d i s t i n c t i v e  f a l l  i n  p i t c h  some~ihere wi th in  i t  and a l s o  
may s t a r t  on e i t n e r  a high p i t c h  o r  a low p i t c h  (e.g., 
? K b o n ~  'piece o f  ca l l ig raphy1  but m n a l c i  'purple  ), 
L l l l  
2, There are many d i f f e r e n c e s  as t o  t h e  p i t c h  shape of 
t h e  p a r t  of the  phrase be fo re  t h e  marked s y l l a b l e .  In 
Tookyoo (and t he  s tandard l m s - a g e ) ,  a l l  the  morae up 
. - 
t o  t h e  accent  a r e  high-pitched except f o r  the  f i rst  
mora. In Nagoya t'nere is a more slow r i s e  irr p i t c h  a t  
the  beginning of tile phonological  phrase ,  o f t e n  extending 
over the  f i r s t  two morae. I n  3Takamura (11oochi 
p r e f e c t u r e  ) t h e  beginning o f  a phrase  i s  a mir ror  
image or" what i t  i s  in Tookyoo: the  f i r s t  mvsa i s  
high-pitched and the  remaining morae before  the  accent  
a r e  low-pitched. I n  Aklta,  t h e  accented mora i s  high- 
p f  tclied and a l l  ofher morae low-pitched; i n  p a r t i c u l a r ,  
an unaccented phrase i s  pronounced e n t i r e l y  on a low 
p i t c h ,  so  t h a t  (un l ike  s t andard  Japanese) t h e r e  i s  a 
phonet ic  d i f f e r e n c e  between end-accented and unaccented 
phrases .  Examples : 
Tookyoo Nagoya Nakamura hi ta Narada 
aJiik m a  &a a t a  
A preceding p r o c l i t i c  such as a demonstrative is on a high 
p i t c h  rega rd less  of whether t h e  fo l lowing word starts on a 
high p i t c h  o r  on a l o w  p i t c h :  -i 'br idge ', Bone- 
 is bridge ', $1 'chopst icks ', -=Mi ' these  
chops t i c k s  I .  f h e  words wnich s tar t  on a low p i t c h  
could a l s o  be s a id  t o  be preceded by a f a l l  i n  pitch o r  an 
accent.  plus a word in Kyooto Ja-panese nay be said t o  have 
up t o  two accents :  one before t h e  word and one t ~ i 3 h i n  i t ,  
s o  t h a t  one m i g l ~ t  t r a n s c r i b e  e a k i  as 'mura' sak i .  The 
Tookyoo type 02' accent  developed from the  Kyooto type by 
a s h i f t  of accent  one s y l l a b l e  t o  the r i g h t .  Since i n  
Ivooto Japanese proper  some accel i tual  shapes have coalesced,  
t h i s  s ta tement  does n o t  g ive  an exact  correspondence 
between modern Kyooto and Tookyoo f oms .  However, the  
changes i n  Iiyooto Japanese t o  which I r e f e r  d id  n o t  aff ec% 
2-mora nouns, and t h e r e  t h e  correspondence is  exact :  
'b r idge  ' 'chops t i c k s  ' 'edge' ' c r ane i  
1Qooto (phonet ic )  %i a, hasiEa EZ 
I<yooto (analyzed) ha 'Si ' hasi h a s i  ' turu  ' 
Tookyoo hasi ' ha'si h a s i  t u r r u  
. The Kyooto type inc ludes  some d i a l e c t s  i n  which t h e  ' 
pre-accentuat ion of ' h a s i ,  e t c .  has  been l o s t  ( f o r  example., 
Taishi  i n  Mie p re fec tu re3  j. There a phrase can have a t  most 
one s i g n i f i c a n t  f a l l  i n  p i t c h ,  as i n  t h e  Tookyoo tgpe. 
m 
J j  Wada, p.  190. 
However, the l o c a t i o n  o f  that f a l l  in  pi.tch agrees wi th  
~ y o o t o '  and. not with ~ookyoo. 
In t h e  Western Kyuuslzuu type  of accent, each word i s  
of one of two types, genera l ly  c a l l e d  A and B by Japanese 
sc21olars, which I Kill call " f a l l i n g  " and "r is ingt t  
respectively.  l l ze  e x a c t  phonet ic  shape of la l l ing and 
rising words varies c o n s i d e r a b l y  from l o c a l i t y  t o  
l o c a l i t y .  Consider the fo l lowing  data from three dialects 
of the Pleirtern Kyuushuu type:5 
a. Fall ing 
' day ' 
Nagasaki Kago shima 
' nose  ' 
=a -a a 
* u 
@a 4G&. % 
3 8  X8 h3J&a- 
*a da  @a da 
'vehicle '  S!Fik kb!Lb%. 
q u m a  ga_ k s a  g a  ku* 
' f i s h  p a s t e  q a b o k o  &oko kam-o 
ii;ibaboko ga k*oko ga, k a m a b o b  
I - 
4j iiirap.ma 111, p. 20. Wada, pp. 194-198 
5) Wada, p .  i 9 ~ .  
B. Ris ing  
F u j i t s u  Nagasaki and 
Kagoshima 
0- 
' f i r e  ' h i  
-
hi 
o i l  ' abura 
rc-- 
a 3 a .  
abura ga abura lca  
a b u r a  da  + a k  
'pronunciat ion '  yomilcata y o m i k a F  
yolnikata gq yomikata 
yomikata da y o m i k a b h  
In F u j i t s u ,  the  f i r s t  s y l l a b l e  of a f a l l i n g  word i s  
.--- 
-e-. remaining s y l l a b l e s  low-pitched; 6 
a r i s i n g  word i s  completely low-pitched. I n  Nagasaki, 
t h e  second ' s y l l a b l e  of a f a l l i n g  word i s  high-pitched, 
where a noun.p lus  e n c l i t i c  o r  e n c l i t i c s  i s  reckoned as a 
s i n g l e  "word", except t h a t  c e r t a i n  i tems such as the  
copula - da are n o t  counted w i t h i n  tlie "word"; however, i f  
9 I 
6, Note t h a t  these  s ta tements  r e f e r  t o  s y l l a b l e s  and 
n o t  t o  morae. Western-I(jnxushuu Japanese i s  s y l l a b l e -  
counting and n o t  mora-counting, as i s  s tandard  Japanese. 
a word, thus in te rpre ted ,  of f a l l i n g  type cons i s t s  of 
\ 
only one or  two sy l l ab l e s ,  then the  f i r s t  sy l l ab l e  
i s  high-pitched, In  Kagoshima, the next- to-last  sy l l ab l e  
of a f a l l i n g  " ~ ~ o r d "  ( in te rpre ted  as i n  the Nagasaki 
case) i s  high-pitched and the renlaining sy l l ab l e s  low- 
pitclled, This holds good even when there a r e  severa l  
e n c l i t i c s  : 
. .  + 'nose ' 
' t o  the  nose' 
hanarni) wa 'as f o r  t o  the nose '  
The Western Kyuushuu accentual  system arose from 
the Proto-Japanese accentual system throug'rl the  l o s s  of 
accent within t l e  word, leaving only the  accenttial 
d i s t i n c t i o n  of low- in i t i a l  versus h igh - in i t i a l ,  Thus, 
roughly speaking, words whic2.l. a r e  low-initial i n  Kwoto 
are r i s i n g  i n  Hagoshima and words which a r e  h igh - in i t i a l  
i n  IZpooto c re  f a l l i n g  i n  1 ~ s ~ o s h i r n a : ~  
&y$o to  Kagoshima 
I plum' m e  . *(F) 
' c l i f f '  i'wa h (F) 
' s t r i n g '  ' i t o  
'autumn' ' ak i '  @ (R) 
1 1 "  
7 )  ~ o - m o i a  nouns such as w o r n  a ' s i ,  ~ a g ,  aJZ (R )  
correspond t o  a Proto-Japanese ' a ' s i ;  the types 'X'X 
and 'XX have coalesced i n  Kyooto type d i a l e c t s ,  
The Kagoshima r u l e  t h a t  E. compound i s  r i s i n g  o r  f a l l i n g  
according as i t s  first element i s  r i s i n g  o r  f a l l i n g :  
corresponds t o  t h e  Kyooto r u l e  t h a t  a compound i s  low- 
i n i t i a l  h i g h - i n i t i a l  according as i t s  f i rst  member i s  
l o w - i n i t i a l  o r  h i & - i n i t i a l  : 
na ' t u  na tuobi  
' & t o  ' ato1ca ' tazuke 
( t h i s  rule has no coun te rpa r t  i n  s tandard  Japanese) .  
It i s  i-sl teresting t o  cons ide r  t o  what e x t e n t  the 
n o t i o n  "accented s y l l a b l e "  makes sense  i n  Western Kyuush~~u 
type d i a l e c t s .  In P u j f t s u  one could p e r f e c t l y  w e l l  desc r ibe  
f a l l i n g  words as being accented on t h e  f i r s t  s y l l a b l e  and 
r i s i n g  words as hgvlng no accent .  In Nagasaki one could 
say t h a t  one-syl lable  f a l l i n g  nouns were accented on %he 
f i r s t  s y l l a b l e  and 3 o r  more s y l l a b l e  nouns accented on 
the  second s y l l a b l e ,  bu t  2 - sy l l ab le  nouns ~ ~ o u l d  then cause " 
something of a problem: i t  would be necessary  t o  s t a t e  an 
accent  shift r u l e  f o r  the two d i f f e r e n t  p o s i t i o n s  of high 
p i t c h .  The r e s u l t i n g  s e t  of accen t  placement and accent  
s h i f t  r u l e s  would be cons iderably  gore complicated than 
the  r u l e  by which one can p r e d i c t  h igh  p i t c h  d i r e c t l y  from 
t h e  f e a t u r e  OF [+ falling:: 
S-+. [+ high p i t c h 1  i n  env. # (S).--S ... )+ falling 
'Die desc r ip t ion  i s  thus s i m p l i f i e d  i f  words a r e  n o t  
requi red  to  pass through an in termedia te  s t a g e  i n  which 
s y l l a b l e s  are marked as "accented", Not recognizing an 
in termedia te  s t a g e  of "accented  syllable^'^ g ives  a 
corresponding economy i n  desc r ib ing  Kagoshirna Japanese, 
examination o f  d i g l o s s i a  i n  
provides an i n t e r e s t i n g  example i n  t h i s  connection. 
Kagoshirna speakers  may impose t h e  Kagoshima accentua l  
system of the s tandard  language when they speak s tandard 
Japanese.' In verb and a d j e c t i v e  ccn jugat ion,  f a l l i n g n e s s  
o r  r i s i n g n e s s  i s  cons tan t  r e g a r d l e s s  of whether the  
speaker uses  a d i a l e c t  form or  a standard form, even 
though t h i s  o f t e n  causes t h e  high p i t c h  t o  be 01-1 a 
d i f f e r e n t  s y l l a b l e  i n  the  two forms : 
Kagoshirna. Kagoshima-ized 
f a l l i n g  
' g o  ' 
' d e f e a t '  
d i a l e c t  f o m  
% 
s tandard  
* 
form 
C- 
' w a i t '  m a ?  @ 
r i s i n g  
escape ' nm n i g e b  
Accentual a l t e r n a t i o n s  i n  t h e  d i a l e c t s  
In Kagoshima Japanese t h e r e  r e a l l y  a r e  no accentua l  
a l t e r n a t i o n s ,  The p i t c h  shape of a combination of noun 
and e n c l i t i c s  o r  verb o r  a d i e c t i v e  and inf l .ec t iona1 
morphemes i s  given by t h e  r i s i n g n e s s  o r  f a l l i n @ e s s  of 
the  noun or tho verb or  a d j e c t i v e  stem p l u s  the  l o c a t i o n  
of boundaries, Assuming t h a t  those e n c l i t i c s  which do n o t  
count as p a r t  of t he  word a r e  preceded bg some juncture,  
s a y ,  /, the p i t c h  sllape i n  ICagoshima i s  given by the  
simple r u l e s  
S - [- high p i t c h ]  
The Kyooto type d i a l e c t s ,  on the o t h e r  hand5 have a 
r a t h e r  complicated system o f  accen tua l  a l t e r n a t i o n s .  The 
r u l e s  consis*,  roughly speaking, o f .  t he  r u l e s  of t h e  
s tandard  language p l u s  some e x t r a  r u l e s  n e c e s s i t a t e d  by 
the oppos i t ion  low-bi t ia l / l i i&-ini%lal ,  which i s  absent  
from t h e  s tandard  language, However, 1. must cau t ion  the  
r eader  t h a t  t h i s  s ta tement  i s  only a rough a ~ p r o x i m a t i o n  
t o  Vae t r u t h  and, fur thermore,  i s  based on r a t h e r  sketchy 
-- 
information about these  d i a l e c t s  (namely, tlie d a t a  & i t e d  
i n  Hi rayma  [I and H a t t o r i  [2] ) . 
Accentual a l t e r n a t i o n s  i n  combinations of noun and 
e n c l i t i c  a re  governed by v i r t u a l l y  t h e  same r u l e  as i n  
s tandard  Japanese,  namely a r u l e  t h a t  an accent  preceded 
by an accent  i s  de le ted ,  The only d i f f e r e n c e  i s  t h a t  i t  
only app l i e s  t o  i n t e r n a l  accents  and n o t  t o  t h e  
preac centua t ion  correspoiiding t o  low-ini t i a l - n e s s  . H a t t o r i  
gives  the  fo l lowing d a t a  f o r  t h e  d i a l e c t  of Rameyama (Mie 
p r e f e c t u r e )  8 
il The a c t u a l  p i t c h  shapes: 
' C O W '  'horse ' ' k e t t l e  ' 'monke$' 
"than the.. . $a y o r i  M y o r i  @ y o r i  
"even the.. . " b x &  $a demo i r a m a m o  *demo 
"from the.. . 'I u s i  kara, $a k a r a  $ m a  k q a  4 kara  
Quasi-phonemic r e p r e s e n t a t i o n  and underlying f o m s  : 
US  Z u 'ma ' kama s a r u  
u s i f y o r i  < utmayorT< 'kamatyoriL ' s a r u ' y o r i  4 
u s 1  & ' y o r i  u'ma & ' yo r i  'kanla&'yori ' s a r u m & ' y o r i  
usidelm04 ulmademo< 'kmade  'mo( 'sam'demo 
u s i  & de 'mo u'ma 15 de'rno 'kama&delmo ' s a r u '  & delmo 
u s i k a r a t  u ' m a  k a r a <  ' k a m a k a r a ~  ' s a r u  'kara( 
us1 & k a r a  u'ma & kara 'kama & k a r a  ' s a ru  ' & kara 
Before d iscusz ing  the  accen tua t ion  of Kyooto verbs 
and a d j e c t i v e s ,  I must say a ~ r o r d  about one p e c u l i a r  type 
of  accentua t ion  found in  some two-mora nouns and three-  
mora noun comgounds : I 
i] ' r a i n r  'crane ' ' p r o j e c t i n g  t o o t h f  
In these  novas  t h e  f i r s t  mora i s  low-$itched and t h e  second 
I - "  
8 ,  H a t t o r i  [2], pp. 429, 436. 
mora ( t he  t h i r d  i s  e) i s  e i t h e r  high-to-low f a l l i n g  
(if no p a r t i c l e  fo l l ows )  o r  high-pitched (If t h e r e  i s  a 
fol lowing p a r t i c l e )  ; a fo l lowing  p a r t i c l e  i s  low-pitched. 
The o t h e r  t h r e e  accen tua l  types  of 2-mora nouns behave 
as fol lows:  
I edge ' ' chops t icks '  ' b r idge '  
qsi- 
phone t i c  d a t a  
q s i  ga 
analy  s 5s has  i 'hasi ha'si 
It w i l l  be noted t'nat no such form as -;:hasif i s  p o s s i b l e  
i n  JSyooto; indeed,  two-mora nouns of t h e  type and 
3-mora compounds a r e  t h e  only nounswhich might be 
considered candida tes  for an  a n a l y s i s  with an accen t  on 
the  f i n a l  ~ o r a , ~  s i n c e  they a r e  the  only  nouns i n  which 
t he re  i s  a f a l l  i n  p i t c h  from t h e  f i n a l  mora to  a 
fo l lowing  e n c l i t i c .  Represent ing t he se  nouns as having 
an accen t  on t h e  l as t  s y l l a b l e  w ~ u l d  complicate t h e  
norpheme s t r u c t u r e  r u l e s  of t h e  language, s i n c e  t h e  
otherwise genera l  r u l e  that  excludes accen t  f r o m  the  
f i n a l  vowel would have t o  be made n o t  t o  apply t o  t he se  
8 .  
shapes of nouns. 1 
Note now that  a s i d e  from t h e  nouns I n  ques t ion ,  t h e  
only case  where a h i g h - i n i t i a l  a ccen tua l  shape i n  Kyooto 
I - -  
9 ,  In o t h e r  Kyooto type d i a l e c t s  such an accen tua l  shape 
i s  pos s ib l e .  F i n a l  accen t  ha s  been l o s t  i n  Kyooto: 
Kyoo t o  hs i ta  ga tikameEa 
Kameyama =& tik* 
fails t o  have a corresponding l o w - i n i t i a l  accentual  shape 
is t h a t  of  words with accent on the f i r s t  s y l l a b l e .  
For example, the  following 4-mora shapes a r e  poss ib le :  
High- in i t i a l  Low-init ial  
sanpatu 'gaMroo 
hu ' z i san  -; E 
yama ' yana 'kon'ban 
k a g i r i  ' bf ' i rogalmi  
I propose t r e a t i n g  aacr etc . ,  as if they f i l l e d  the hole  
i n  such a t a b l e ,  i. e m ,  r ep resen t ing  t h e  given examples as 
'a'me, ' fu 'xu,  'de'ppa. A r u l e  t h a t  ' X ' X  --3. 'XX' (where 
X denotes an a r b i t r a r y  mora) converts  these  i n t o  ' m e ' ,  
' t u r u '  , 'dep 'pa. Since s y l l a b i c  obs t ruents  never bear  accent ,  
the grammar must have a r u l e  t o  ad jusl; the accent  i n  forms 
lilce .'stdep'pa, and a r u l e  i d e n t i c a l  t o  t h a t  or" the  standard 
language which s h i f t s  accent.  t o  t h e  r i g h t  y i e l d s  'deppal.  
If t h e r e  i s  no p a r t i c l e  after t h e  noun, a r u l e  w i l l  apply 
which p u t s  a f a l l  i n  p i t c h  on a Zinal accented mora  of a 
phrase ( t h i s  r u l e  appears i n  many d i a l e c t s  of Tookyoo type,  
@,go,  Akita,  c f .  205, but n o t  f n  the  s tandard lmguage) .  
It i s  t o  be emphasized that tile 'X'X -a 'XY' r u l e  i s  a 
synchronic, not a h i s t o r i c a l  rule. H i s t o r i c a l l y ,  something 
q u i t e  d i f f e r e n t  happened. a had. the  form ' m e ' ,  no t  'a'me; 
i n  words oq the form ' X ' X  i n  protomJapanese,  the  
preaccentuat ion was 10s t ,  e . g. , ? a f s i  ) a ' s %  (cf .  Pn. 7) .  
The l o s s  of f i n a l  accents  i n  words of 3 o r  more morae then 
caused a r e s t r u c t u r i n g  of t h e  grammar of Kyooto Japanese, 
s ince  %me could now more economical-ly be represented as 
'a'me than as lame'. 
The ,-."la ame r u l e  n o t  only s i m p l i f i e s  the morpheme s t r u c t u r e  
r u l e s  but  a l s o  accounts f o r  some accentual  a l t e r n a t i o n s  i n  
verbs and  ad jec t ives .  I n  ICyooto, verbs have two possibLe 
accentuations : high-in2 t i a l  and low-lni t i a l  , which 
correspond genera l ly  to  the  unaccented and accented verbs 
of t h e  standard language. Consider the  fol lowing d a t a  : 
Present  I r o v i s i o n a l  Imperative 
1 go ' ' i ku  1 'lceba i 'ke 
'ascend' agaru aga ' reba aga ' re  
'wear ' k i r u  ki Ireba ki "0 
'do' suru su ' reba s i  'TO 
'borrow' k a r i r u  karf  ' reba k a r i  ' r o  
't.rait ' ' m a  tu 'mate 'ba 'mate ' 
' en te r  ' ' hairu ' ha i  ' reba  ' h a i  ' r e  
'come' 'kuru 'kure 'ba 
I 
k o ' i  
' s ee '  mi,- 'mire 'ba . m i ' r o  
'escape'  'n igeru 'n ige ' reba 'nige ' r o  
If the provis ional  and imperat ive endings a r e  assumed t o  
be preaccented: ' reba and ' e / ' ro ,  t h e  :- ame r u l e  w i l l  
convert  ' m i  & ' reba i n t o  ' m i  & r e l b a , a a d  'mat & 'e i n t o  
' m a t  & e '  (with an in termedia te  s t a g e  of ' m a ' t  & e ) .  The 
only forms which p resen t  any d i f f i c u l t y  are imperatives 
of one-mora vowel stems, such as m i  'ro, ko 'i, where 
one might expect +:'rni2o1, +:'koit. But these  can be handled 
by a r u l e  very s i m i l a r  t o  t h a t  of t h e  s tandard language,'.. 
by which the  imperative ending ~~3.11 a t t r a c t  accent.  This 
'X & '  Imperative --> X '  & Imperative 
Note t h a t  the r u l e  appl ies  p r e c i s e l y  vshen the accent i s  
exact ly  one mora before the  ending, s o  t h a t  'mat B e 
does n o t  become $%na1te ( thus  t h e  a t t r a c t i o n  r u l e  w i l l  have 
t o  be e a r l i e r  &n Yne grammar than the  r u l e  which 
convegts 'mat B ' e  i n t o  'ina't & e) .  While the  accent  
a t t r a c t i o n  r u l e  i n  the standard language can only be 
s t a t e d  by making a l i s t  of the  a t t r a c t i n g  morphenes, the  
Kyooto r u l e  can be  s t a t e d  i n  a somewhat more compact form. 
Specificall .y,  i t  appears t h a t  t h e  a t t r a c t i n g  morphemes 
are 1 -mora ~r e-accented morphemes which occur i n  word-f i n a l  
po'sition (as opposed t o  the a d j e c t i v e  i n s e r t s ,  whicll are 
n o t  a t t r a c t i n g ) .  Thus, 
I ' m i  & '%a --> mi ' t a  ( p a s t  tense  of 'miru ' s e e ' )  
'de a- ' ta  -3 d e ' t a  ( p a s t  t ense  of 'deru 'emerge') 
' y o  & '7m --) yo'ku (adverb ia l  form of 'yoi 'good') 
I thus r e s t a t e  the r u l e  in t he  Porn :  
'x ;92r 'X # -+ X & 'x # 
It i s  perhaps premature f o r  me t o  assume t h a t  the 
p a s t  tense  ending .-- t a  p i i l l  have a pre-accented underlying 
form, since I am unprepared t o  s t a t e  i n  general  how the  
p a s t  tense  forms i n  Kyooto d i a l e c t  a r e  generated. For the  
b e n e f i t  of  the  i n t e r e s t e d  reader ,  I r q i l l  quote some da ta  
from IIirayama [ I  1 a;% t he  end of t h i s  appendix. A s  f o r  &he 
pre-accentedness of t h e  adverbia l  endlng lee, this i s  
evident f r o m  such folms as '&<at la  (+ '&a & 'ku) and 
'ao'lsu (+ 'ao t k ~ i ) .  
k treatment of a d j e c t i v e s  i n  IQooto i s  considerably 
simpler than one of verbs,  s i n c e  mooto  has l o s t  the 
d i s t i n c t i o n  between accented and unaccented ad jec t ives ,  
Hiray ma gives the  fol lowing data ( these a r e  Ivooto 
pronunciations of s tandard language forms ra the r  ehan 
d i a l e c t  .forms) : 
Present  Adverbial Provis ional  
'goodv 'yo? yo 'ku 'yoke ' reba 
' r ed '  a ' lca i  'aka'ku 'aka'kere 'ba 
'b lue '  a t o i  ' ao 'ku 'a0 'Irere ' ba 
If the  provisional ending i s  assumed t o  be pre-accented, 
Dhe ame-rule w i l l  produce the  c o r r e c t  forms: 
-- 
'yo & 'ke & ' r eba '  -9 'yo 8 ke & ' r eba  
'aka & 'ke B 'reba -9 'aka a 'ke B re 'ba  
The h i g h - i n i t i a l  present  t ense  fomns a t k a i  and a ' o i  can 
be accounted f o r  by an accent  a t t r a c t i o n  r u l e ,  but  a 
d i f f e r e n t  one from t h a t  involved i n  the  imperative,  since 
here  t h e  accent i s  attracted from two moxae away r a t h e r  
than one: 
I XX ( i )present  -3 X'X & (i 
s o  t h a t  atkai a r i s e s  from 'aka & i. Note t h a t ,  un l ike  t h e  
standard language, t h i s  a t t r a c t i o n  r u l e  app l i e s  only t o  
the  p resen t  tense  of ad jec*ives, n o t  t o  verbs. 
This accent a t t r a c t i o n  r u l e  accounts f o r  the  absence of 
pre-accentuation 111 the negat ive  and des ide ra t ive  forms 
of 1 -mora pre-accented vowel-stem verbs : 'miru but  
mi'nai, m i '  tai. Since Vnese forms are morphologically 
ad j ec t ivos  , t h e  accent a t t r a c t i o n  r u l e  app l i e s  and 
converts ' m i  8 na & i and 'mi & ta & i i n t o  mi 'nai  and 
mi ' tai. 
The da ta  promised above on the past tense  of verbs 
m e  as follows : 
. 
_ I Unaccented Accented 
. Presen t  P a s t  P resen t  P a s t  
'go ' iku i t ' t a  ' b i t e '  'kmu 'kanda 
'produce ' urnu u 'lzda ' c u t '  ' k i ru  ' k i t t a  
" e l l '  uru u t ' t a  ' buy ' 'kau 'koota 
t ca r ry1  ou o ' o t a  ' w r i t e '  'kaku ' k a i t a  
'put on ' k i m  k i  ' ta 'come' 'kuru E2.I *a 
'do' s u m  s i ' t a  ' emerge ' 'deru de ' ta 
"sleep' neru ne ' ta  ' s ee '  'aim mi ' t a  
' r i s e  ' agaru a ' g a t t a  'walk ' ' aruku ' a r u ' i t a  
' f l o a t q  ukabu ulkaulda conceal'  'kakusu 'kaku s i t a  
' l oa the  ' k i r a u  k i ' r o o t a  ' e n t e r '  'ha i ru  'ha i  ' t ta  
' open ' akeru a ' k e t a  'waken' ' okiru  ' oki  ' ta  
'borrow' k a r i r u  k a ' r i t a  'hang' 'kalceru 'kake ' t a  
' r i d i c u l e  ' azakeru azaket  ' ta 
' i nqu i re '  ukagau ukago'ota 
t give ' ataeku a taJ  e t a  . 'o.oncea1 'kakureru 'kaku 'reta  
' p i l e  u ~ '  kasaneru kasa 'ne ta  oneself ' 
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